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THE FABIS EXPOSITION OF 1889. 

The preparations for the great exhibition of the in- 
dustries of all nations to be held next year at Paris are 
going on apace. The Eiffel tower has passed the 300 
meter mark, and now exceeds in height the Washing- 
ton monument. All the scraps and waste from its con- 
struction are being saved to be made into paper 
weights and similar memorials. Other buildings are 
completed or in process of erection. Applications for 
space are pouring in, and Great Britain has already re- 
quested an extension of room, a good indication of her 
interest in the affair. The United States Commission 
have issued a circular calling the attention of the pub- 
lic to the fact that the space allotted to this country is 
rapidly filling up. The Commissioners undertake to 
forward and return, free of freight, all articles sent for 
exhibition. The allotment of space is set for Novem- 
ber 15, and shipments begin in January. Absolute im- 
partiality is to be exercised in the distribution. The 
cost will be met out of the appropriation of $250,000 
made by the U. S. government, to be expended under 
the direction of the Secretary of. State to defray all ex- 
penses. All communications should be addressed to 
the Commissioner, General William B. Franklin, or 
Assistant Commissioner, General Somerville P. Tuck, 
Washington Building, No. 1 Broadway, New York. 
The French Commission will not correspond with ex- 
hibitors. All indications point in the direction of a 
great success, and it is to be hoped that America will 
occupy as honorable a station among the family of 
nations as she has hitherto held in such competitions. 

^ < » > » 

■THE FOOTBALL MALADY. 
Tennis and baseball have each their especial form of 
ailment, or, rather, there is a particular affection which 
those who indulge too freely in these sports — too freely 
for their strength— are wont to complain of. Recently 
an English physician has discovered and formulated 
an ailment that is peculiar to those who play football. 
Not being familiar with the game himself, he does not 
offer any explanation of how the hurt is received, but 
any one who plays can make a fairly good guess at this. 
In "rushing," as well as in following or heading off, 
when the " backs " or " half-backs " come together, the 
front lines get the most shocks, those stepping highest 
in running usually getting the most harmless if not the 
lightest blow, for their high-poised knees act as fenders. 
But the blow given by this hfgh-poised knee to the ad- 
versary is on the front and outside of the thigh. Often 
a player, after a severe " rush," feels faint and helpless 
without being able to assign any cause, with perhaps 
neither pain from nor recollection of a blow. He soon 
pulls himself together, and goes on with the game. 
Next day, though still without pain, he cannot run, 
and finds himself limping. Dr. Werry, of England, 
writing on the subject, says: " On examination, there 
may be effusion into the knee joint, a soft and some- 
what tender area over the quadriceps extensor femoris, 
and the patient cannot lift the limb when it is kept 
extended. Ecchymosis is not common. The amount 
of knee joint effusion depends on the position of the 
injury with regard to the bursa behind the quadriceps 
tendon, and whether the man has tried to continue his 
sport or walked much after the accident. The blow 
may be in the middle of the thigh and cause an effusion 
into the joint; the player may complain of a swollen 
knee, forgetting the real malady. Usually the muscle 
is found to be more bruised than broken." 



further ; one portion of them taking the ground that 
a torpedo fleet, for shore defense, would prove as effec- 
tive as a line of battle ships, thus permitting the dis- 
patch of the big boats to the channel and other uncov- 
ered points, while the other portion openly decla e that 
a torpedo fleet should be constructed and maintained 
for harbor defense because it is likely to be more effec- 
tive, to say nothing of cheapness, than great armor 
clads could be. 

In a recent paper by Sir George Baden- Powell, M. P., 
on "Mosquito Defense," he points out, though tardily 
it must be said, the necessity for a torpedo fleet, and 
shows how valuable an aid the steam yacht fleet could 
be made in protecting the coasts from a hostile fleet. 
In this country we long since discovered this, and, in- 
deed, an attempt was once made to get authority for 
enrolling them in a naval reserve. The author describes, 
as others have done, the awkwardness of the big ships, 
how slow they were in turning, the enormous appetites 
they had for coals, their liability, not only to exhaust 
the supplies in the bunkers, but to exhaust them sud- 
denly. 

He noticed, as others did, the ease the quick-heeled 
torpedo boats approached and maneuvered about these 
Titanic monsters when the night was dark or the wea- 
ther thick ; circling them, dodging in between them, 
and he might have declared, and reasonably too, that 
the mere fact they were thus able to approach, though, 
because engaged in peaceful maneuvering, not permit- 
ted to strike, was good circumstantial evidence of their 
effectiveness. For it is admitted that advancing tor- 
pedo boats can be protected from the flre of machine 
guns, and, of course, nothing heavier can be handled 
quickly enough for use against them. 

For us, now engaged in building a navy, these lessons 
are invaluable. So far we have a new fleet of slow 
ships that can neither fight nor run away. All naval 
authorities are agreed that the only types of big ships 
that can be made effective in war are the ponderous 
floating battery, slow but heavily armored and armed, 
and that which can steam at least 18 knots an hour — 
even then she cannot catch the fast merchant steamers. 
In our new fleet we have not a ship that can do better 
than 16 knots, and, strange to say, these slow ships are 
not heavily armored, so as to be able to stand the 
shock of battle with ships of other navies which could 
overhaul them on the high seas. Add to this that they 
are not heavy enough for harbor defense, and one may 
reasonably inquire what purpose they were intended 
to serve. If only for showing the flag in foreign parts, 
surely less costly boats, with wooden sides painted to 
represent steel, and pierced for Quaker guns, would 
have done quite as well. 

Situated as we are, the necessity for an effective 
mosquito fleet seems more urgent than for a fleet of big 
ships, but if we are to have big ships, let us have fast 
ones. 



"MOSQUITO DEFENSE." 
Those who have pinned their faith to big ships, big 
guns, and heavy armor have had cause, more parti- 
cularly of late, to doubt the efficacy of the system they 
espouse. For several years the naval party in England 
that bent its efforts to furnish Britain with the Thun- 
derer and Benbow type of sea-going monsters has 
been losing ground ; the chief naval constructor em- 
ploj-ed in carrying out their plans was removed, the 
size of new ships lessened, the speed increased, till now 
— since the recent naval maneuvers — the revulsion of 
feeling is so strong that the entire system of war-ship 
construction is likely to undergo a change. In the 
face of the attempts made during the recent British 
naval maneuvers to weaken the torpedo boat attack 
from the shore, its efficacy appeared so clearly, the 
vulnerability of the big ships was so evident, that no 
further attempts at concealment will avail, and the 
highest authorities are admitting the necessity for 
torpedo boats in harbor defense. One military journal 
declares that half a dozen torpedo boats would avail 
far more in offshore work than the big belted ship 
which costs as much as a dozen of them. Another says 
that Admirals Rowley and Baird could not blockade a 
hostile fleet in a British port, though heavier than it, 
because of the torpedo boat annoyance. The enemy, 
knowing the time he would trj* to escape, could hus- 
band his coals, in some cases not even keeping his flres 
banked, while outside it was necessary to keep steam 
up against sudden attempts to run the blockade and 
to avoid the continual machinations of the torpedo 
boats. 

There are others, some of them well known for their 
knowledge of naval warfare, who have gone even 



Peruvian Whistling Jngs. 

The silvadors or musical jugs found among the burial 
places of Peru are most ingenious specimens of handi- 
work. A Silvio in the William S. Vaux collection at 
Philadelphia consists of two vases, whose bodies are 
joined one to the other, with a hole or opening between 
them. The neck of one of these vases is closed, with 
the exception of a small opening in which a clay pipe 
is inserted leading to the body of the whistle. When a 
liquid is poured into the open-necked vase, the air is 
compressed into the other, and in escaping through 
the narrow opening is forced into the whistle, the 
vibrations producing sounds. Many of these sounds 
represent the notes of birds ; one in the Clay collection 
of Philadelphia, Pa., imitates the notes of the robin or 
some other member of the thrush tribe peculiar to 
Peru. The closed neck of this double vase is modeled 
into a representation of a bird's head, which is thrush - 
like in character. Another water vase in the same col- 
lection, representing a llama, imitates the disgusting 
habit which this animal possesses of ejecting its saliva 
when enraged. The hissing sound which accompanies 
this action is admirably imitated. A black tube of 
earthenware ornamented with a grotesque head in low 
relief, to which short arms are attached pressing a 
three-tubed syrinx to its lips, deserves special mention, 
as it suggests the evolution of this instrument from a 
single tube to more complicated forms. — 27ie Clay 

Worker. 

» I ■ » » 

People Fret too much about Trlflea. 

Women find a sea of trouble in their housekeeping. 
Some one says they often put as much worry and 
anxiety into a loaf of bread, a pie, a cake, into the 
weekly washing and ironing as should suffice for much 
weightier matters. Suppose these things go wrong to- 
day, the to-morrows are coming in which to try again, 
and the thing is not worth clouding your own spirit 
and those around you, injuring yourself and them 
physically — for the mind affects the body — and for 
such a trifle. When a thing is beyond repair, waste no 
useless regrets over it and do no idle fretting. Strive 
for that serenity of spirit that will enable you to make 
the best of all things. That means contentment in its 
best sense. 
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Tbe Feet of Animals. 

JOHN R. CORYELL. 

The adaptation of means to an end Is nowhere more 
beautifully illustrated than in the conformation of the 
feet of various animals. If this difference of conforma- 
tion were limited to difference of class or order, the 
wonder would not be so great. It is not at all strange 
that the foot of the camel and that of the horse should 
differ, but there is something striking in the fact that 
the feet of members of the same genera should differ. 
This shows the readiness of nature to adaptation, or, 
in more scientific and exact language, proves the power 
of the circumstances of the creature's environment. 
Just as any competent naturalist can from the back 
tooth of an animal, before unknown to him, tell the 
story of that animal's life, habits, and nature, so the 
same naturalist could tell the same story by a study of 
any animal's foot. 

Take the hare for an example. The foot of the com- 
mon hare will, on examination, show mainly the ability 
of the creature to make great leaps and to make an 
equally quick recovery. The external condition of the 
foot indicates nothing peculiar in the habits of the ani- 
mal. It is distinctly divided between the toes, and is 
covered moderately with hair. Now examine the foot 
of the Carolina hare. At the first glance it is not differ 
cnt from its cousin's foot ; but a closer scrutiny discov- 
ers a partial web between the toes, and a lesser quan- 
tity of hair on the whole foot. These characteristics 
point infallibly to the fact that the hare is at home in 
either marshy places or in water, or in both. And so 
in fact the Carolina hare is, taking to the swamps 
and to the pools in the swamps as readily as a 
water bird. Look now at the foot of the Arctic hare, 
and there will be found a very different sort of modifi- 
cation. This hare must travel over the yielding or, as 
frequently, slippery snow, and it needs a foot which 
will at once offer the greatest surface and the most 
resistance to slipping. These requirements are met by 
a greater expansion of the membranes of the toes and 
mainly by a very heavy growth of hair on the foot 
between the toes. The foot of the Arctic hare is even 
more a snowshoe than the foot of the aquatic hare is a 
paddle. 

This same modification is found in the feet of dogs. 
The Eskimo dog has the snowshoe foot, the water dog 
the paddle foot, while the greyhound, for example, 
has a foot formed on the model best adapted to speed, 
that is to say, it is small, light, and hard. But this 
modification of a foot to suit land, water, or snow is 
too common an occurrence to cause the surprise it 
otherwise would, although there happens now and 
then a failure to adapt which serves to emphasize the 
fact — as in the case of the deer, which, instead of be- 
ing so modified that it can bear itself up as if on snow- 
shoes, is obliged to let skill step in where modification 
fails to come. When the snow is soft it sinks helplessly 
in and flounders about as clumsily as any other animal 
less used to the feathery material ; but when there is a 
crust on the snow, as there generally is in the northern 
regions, even though that crust would sink under the 
same weight of horse flesh, the deer knows how to glide 
over it in safety. How much of an art this is can be 
best appreciated by watching how the light-footed cat 
will come to grief on the glistening surface of crusted 
snow. In spite of its sharp claws it will slip this way 
and that, and finally break through, where five times 
the weight of reindeer or moose flesh would [have 
skimmed along with ease, speed, and safety. 

It is needless to say that the cat has never adapted 
itself to either snow or water. And yet the foot of the 
cat has been modified from its most perfect form, as 
found in the lion and tiger, where the formation is so 
beautifully fitted to leaping and alighting. In the lat- 
ter particular, the adjustment of the muscles and 
bones to a minimum of shock is marvelous. The man 
who jumps down but a few feet and, despite his utmost 
efforts to save himself, nevertheless jars his whole 
frame, can best marvel at the ease with which the 
members of the cat family alight from great heights. 
Even the ponderous body of the lion or tiger makes 
hardly more noise than a rubber ball coming to the 
ground. From the lion to the cheetah, the foot is es- 
sentially the same, but it is nevertheless modified in 
minor particulars to suit the differing conditions of the 
various members of the great family. 

It is among the birds, however, that the greatest va- 
riations in feet are to be found. At first sight some of 
the variations seem arbitrary, but a little study soon 
shows that in this, as in all respects where nature 
holds sway, everything is logical. For example, we 
have the water ousel, a member of the thrush family 
and yet a water bird. It might fairly be expected to 
have webbed feet, but it has not. Its young take to 
water even more readily than young ducks, and it de- 
lights in the most turbulent streams, as if its passion 
for the water could only be appeased by indulgence in 
it under its roughest form. It has been known to build 
its nest behind a waterfall, darting through the falling 
water with as little concern as if it were only mist ; and 
the nest itself is placed where it is constantly being 
sprayed upon and where the first sound the little 
ones will hear is ths uiusi* of its fall. And vet this 



bird has not the webbed foot of the true water bird. 
And why ? Because it has no use for its feet in swim- 
ming the short distance it does. Its wings are equal to 
all emergencies, and hence its feet have never become 
modified. 

The webbed foot is spoken of as characteristic of the 
true water bird, and so it is ; but there are neverthe- 
less many birds whose whole lives are passed on or in 
the water whose feet are not webbed — as the grebe, 
which for swiftness of motion and celerity in div- 
ing is not surpassed by any bird. It has only a par- 
tially webbed foot, each toe being provided with a 
fringe of membrane which answers to the purpose of a 
full web when in the water without being as much of 
an incumbrance when the bird is on land. 

Then too some of the wading birds are provided with 
webbed feet while others are not. In most cases it will 
be found that the webbed foot is present only where the 
use for it is obvious, as where the habitat of the bird 
is in the swamps. Where it is found in the true wad- 
ing birds, it is for the most part a relic of a previous 
state. Where the bird.frequents water instead of ooze, 
there is no need of a web, and it is very seldom pre- 
sent. 

One of the most striking modifications of a bird foot 
is found in the little Chinese jacana, which is a water 
bird in its haunts and habits and yet is not so in ap- 
pearance. Its food is found for the most part on the 
leaves of the aquatic weeds which rise above the sur- 
face of the water, and consists of the tiny insect life 
always so abundant there. Many of these aquatic 
plants, notably the lily, cover the surface of the water 
with a rank but unstable growth. No one or two of 
the leaves would afford a sufficient resting place for 
even a bird ; but distribute the weight of a small bird 
over several of the leaves, and it could wander over the 
undulating surface with perfect safety. The toes of 
the jacana are so disproportionately elongated that the 
desired condition is attained, and it can pass securely 
over a carpet of floating weeds where a lighter 
bird, lacking the elongated toes, would sink at once 
into the water. The jacana endures the water well 
enough, but it is on the surface and not in the water 
that it finds its food. When alarmed, it dives at once 
into the water and swims some distance before coming 
up. And even then it does not come fairly to the sur- 
face, but merely thrusts its long bill out of water until 
the nostrils are exposed, and so hidden it remains until 
danger is past. 

Even among the web-footed swimming birds there 
are notable modifications, not so much in the foot 
itself, as in the position of it. Those birds which con- 
fine themselves to the surface of the water are usually 
fair walkers on land and are among the best fliers In 
the bird world, while those birds which are divers and 
swimmers under water are, generally, poor fliers and 
still worse walkers. The difference in the powers of 
flying is due mainly to the fact that the ability to 
swim under water relieves the bird from the necessity 
of taking to the air, either for safety or for progress; 
but the difference in walking is the direct result of 
that modification which makes the bird a good diver 
and sub-aquatic swimmer, and the better the diver, 
the poorer the walker, the one quality following so 
closely on the heels of the other that it is safe to say 
the best diver is hardl3' able to walk at all. This is 
because the feet in the divers are put so far back on the 
body. A familiar instance of the working of this rule 
is seen in our common geese and ducks. The latter, 
with their feet nearer the tail than the former, are 
much clumsier than they. And in some cases, as with 
the auk and penguin, the feet are placed so far back 
that the bird is forced to stand erect in order to pro- 
gress at all in walking, and even then it does so with 
extreme difficulty. 

» I » I •i ■ — 

A Soap Bubble Dlffuslometer. 

At the recent soiree of the Royal Society, the prin- 
cipal feature of the evening was the soap bubble ex- 
periments of Mr. C. V. Boys. One of these afforded a 
beautiful illustration of the phenomenon of the diffu- 
sion 'of gases. A spherical bubble was blown on to a 
fixed ring of wire, and within it a smaller free spherical 
bubble was blown of a mixture of gas and fair. This 
bubble rose and floated near the top of the inclosing 
bubble, but without coalescing with it, owing to the 
presence of the intervening layer of air, which pre- 
vented actual contact between the two soap films. The 
whole was then inclosed under a bell glass, to which a 
current of coal gas was admitted. In a few seconds the 
inner bubble left the upper part of the larger bubble, 
and after floating about in it for a short time, descend- 
ed, and finally rested on the bottom ; thus showing 
that diffusion had taken place through the films, and 
that the[specific gravity of the contents of the bubbles 
was consequently equalized. This proof of the reality 
of the diffusion of gases through such a medium as a 
soap film, which remains intact the while, is a very 
striking one ; and it can be modified in a variety of 
ways. Thus a soap bubble was blown with pure oxygen 
gas, and immersed for a few seconds in a bell glass con- 
taining the Invisible vapor of ether. When the bubble 
was withdrawn and approached to a flame, it exploded 



with a flame and report, showing that during the short 
time of its exposnre to the ether vapor, diffusion had 
occurred, and the original filling of pure oxygen had 
given place to an explosive mixture of oxygen with the 
ether. — The Journal of Gas Lighting. 

— » < • * ♦ 

PHOTOGRAPHIC NOTES. 
To Impart a Beautiful Brown Toneto Platinotypes.— 
According to a communication of M. Taeschler-Signer, 
in the Rundschau, a beautiful brown tone may be im- 
parted to platinotypes, if to a hot solution of potassium 
oxalate a solution of bichloride of mercury is added 
before development. 

Solution A. 

Potassium oxalate 295 grammu. 

Water 1,000 c. e. 

Solution B. 

Bichloride of mercury 5 grammM. 

Water IQP c. c. 

Solution A is warmed up to 158° to 176° F., then so- 
lution B is added. According as more or less bi- 
chloride of mercury is added, the tone may be altered 
from the common grayish blue to brown, even to sepia 
color. This method may be a good one for those who 
prefer the brown tone to the dull engraving color of 
platinotypes, but to my mind the permanence of the 
pictures will run risk by adding mercury bichloride. 
It is well known to photographic operators that nega- 
tives'having been intensified by means of bichloride 
of mercury and ammonia, after continued exposure to 
light, after about eight days, commence to bleach if 
looked at by reflected light. 

Excellent Toning Bath for Albumen Prints. — The 
following is recommended by James Bourier, in the 
Amateur Photographer : 

Distilled water 1,200 c. c. 

Carbonate of soda 5 grammes. 

Benzoic acid 10 " 

Gold chloride (brown) 1 gramme. 

No other gold bath has given to the author such 
beautiful, warm, velvet-like tones as the above, which 
has also the advantage to keep very long. The na- 
tural benzoic acid, produced of gum benzoin, is, how- 
ever, rather dear, while benzoic acid ' extoluol" (a 
compound of the coal tar oil) is much cheaper, and as 
good as the natural one. The benzoic acid being 
lighter than water, floats upon the latter, and the bot- 
tle in which the gold bath is made must, therefor*, 
often be shaken, to cause the crystals to dissolve. — H. 
Gunther, in Photographic News. 

■»'»>» — ' 

liBcquer for Iron aud Steel. 

A new preservative of iron and steel has been found 
in a modification of the well known Japanese gum lac- 
quer. After many experiments, the preparation has 
been finally adopted for the imperial Japanese navy. 
There is a certain difference between the compound 
prepared for painting iron and steel and the ordinary 
lacquer employed for wood, but its principal element is 
still the gum lacquer. The inventor of the new com- 
position had great difficulty in conquering the tend- 
ency of this material to get very hard and then to 
crack, but, according to the reports, he has succeeded 
at last. Experience has shown that a ship protected 
with this variety of lacquer has been able to keep 
afloat in tropical seas for three years — going into dry 
dock only once instead of six times during that time, as 
usual. A ship of the Russian Pacific squadron has 
tried the new coating, and the result has been very 
satisfactory. It is consequently thought that at last 
a tolerably perfect anti-corrosive coating for iron and 
steel structures has been discovered, which may render 
substantial service in the preservation of all descrip- 
tions of erections in these materials. The first cost of 
the preparation is rather high, but it is claimed that 
the excess of cost is more than compensated by the pro- 
tection obtained. For ship use it is also asserted that 
great advantage accrues from the high polish which 
this lacquer retains while the coating remains perfect, 
but, on the other hand, fears are expressed that the 
supply of gum lacquer will be unequal to the demand, 
if the requirements for these engineering purposes ar« 
added to the regular consumption of the article for 
ornamental joinery and cabinet work. 

» < « » » ^ _ 

Coloration of Flame \>y Element*. 

Herr Cracau points out as a point probably worthy 
of further investigation (Der Pharmaceut, Sept. 15, 
p. 116) that certain elements resembling each other in 
chemical properties impart colors to flame that are 
complementary. For instance, potassium and sodium 
resemble one another in chemical properties, and the 
former imparts to flame a violet and the latter a yellow 
color, the two colors being complementary ; barium 
and strontium also resemble each other chemically, 
and the one colors flame green and the other red ; and 
a similar remark applies to zinc and cadmium. Herr 
Cracau also thinks it suggestive that the colorations 
produced by potassium and calcium, both of which lie 
under suspicion as to their true elementary character, 
are of a compound character, the one being violet, a 
combination of blue and red, and the other orani;*, a 
combination of red aud yellow. 
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AN lUFBOVED GATIi. 
A vertically swinging gate, which can be readily 
raised and lowered from a convenient point on the road- 
way at either side, is illustrated herewith, and has been 
patented by Mr. Alphonso H. Broad. The top bar of 
the gate is pivoted in a double post at one side of the 
roadway, and has a weighted extension about heavy 
enough to balance the main portion of the gate, the 
horizontal bars of which are suspended by means of 




may be secured in place without marring the casing, 
and the curtain lowered with the upper sash, which 
can be conveniently supported at any desired height. 

The device is substantially dupUcated for each side of 
the window. 



< I t I » 



BBOAD'S VEBTICALLY SWINGING GATE. 

pivoted hangers. A toothed segmental bar is secured 
to the top bar of the gate, concentrically with its piv- 
otal point, and meshing with a toothed wheel mount- 
ed in bearings at the top of the post, the shaft of the 
toothed wheel being extended by a jointed section to 
any suitable point at the side of the road, where it is 
provided with a crank handle and has bearings on a 
post. By this construction the shaft may be extended 
out of a straight line, or up or down hill, the gate being 
so balanced as to be readily raised and lowered by 
means of the crank handle. In order that the top bar 
shall not bind in the post in which it is pivoted, it is 
provided with a friction roller mounted in a slot adja- 
cent to the post. 

For further information relative to this invention 
address the inventor, or Mr. Roldin S. Robbins, Berke- 
ley, Cal. 

* 1 ■ > » ^ ■ 

Dangers of tbe Boiling Springs. 

The St. Louis Globe Democrat says a telegraph opera- 
tor by [the name of Samuel C. Pratt, employed as night 
operator for the Southern Pacific Railroad Company at 
Hot Springs, Nev., while bathing recently in one of the 
cooler springs, accidentally fell into one which remains 
at the boiling point, and, although he climbed out with- 
out assistance, became unconscious immediately after. 
He was taken to Wadsworth, where he died. He was 
standing on the crust formingHhe brink of the spring 
when it gave way, precipitating him into the boiling 
water. His flesh was literally cooked, and his finger 
nails came off. Mr. Pratt was a member of the famous 
Pratt family in Utah. His parents reside near Ogden. 
i^ I « I *i 

IMFBOVED CTTBTAIN BBACKET AND SASH LOCK. 

A device to be attached to the upper sash of a win- 
dow for supporting a curtain roller, and at the same 
time designed to serve as a sash holder, lifter, and 
fastener, is illustrated herewith, and has been patented 
by Mr. Samuel H. Scott, of Chanute, Kansas. It is 
made with a bracket arm extended at right angles from 
a plate secured by screws to the upper sash, the outer 
end of the arm terminating in a disk suitable for at- 
tachment to the ordinary supporting plate of acurtain 
roller. From the attaching plate also extends a rod 
with a bent portion reaching downward against the 
lower sash, its lower portion being bent outerly to form 
hooks for the flowing curtains, and its end made with 
an angular projection adapted to engage any one of a 
series of holes in the inside of the casing. 

By this means the curtain roller and its attachment 



AN IHFBOVED CLEAT FOB VESSELS. 

A cleat for holding the main sheet or other rope on 
the side of a vessel, and so constructed that, when the 
vessel keels over beyond a predetermined line, the rope 
secured upon the cleat will be automatically released 
by the action of the water, is illustrated herewith, and 
has been patented by Mr. John W. Foran, of St. Johns, 
Newfoundland. The base of the cleat has on its up- 
per face one fixed outwardly extending horn or arm, 
with a central slot extending oppositely from the base 
of this fixed arm. In aligning ears at the sides of the 
central slot is pivoted an angular arm, the upper mem- 
ber of which curves outward in a similar manner to the 
fixed arm. while the bottom member normally rests 
upon the recessed surface, and has at its rear extremity 
a downwardly projecting lug having a latch head. 
Upon the under side of the base, as shown in the bot- 
tom plan view in the small figure, is pivoted a spring- 
held lever adapted to engage the latch head, the other 
end of the lever being connected by a link with a sec- 
ond lever projecting through a slot in the side of the 
base. If the device is to be tripped automatically, an 
angular arm is connected to this lever to project down- 
ward over the side of the vessel, thearm having a longi- 
tudinal slot adapted to receive a plate to be secured by 
means of a set screw, the slot being made sufficiently 
long to admit of vertical adjustment of the plate. If 
it is desired that the boat should keel over on its side 
a certain distance only, the plate is fixed at a corre- 
sponding height, to come in contact with the water at 
the desired time as the vessel moves ahead, whereby 
the lever projecting from the base of the cleat is actu- 




AN IMFBOVED HAND TBITCK. 
A hand truck designed for use on wharves, in ware- 
houses, or any place where freights are handled on 
incUnes, is illustrated herewith, and has been patented 



FOBAN'S CLEAT FOB VESSELS. 

ated, and the headed lug of the pivoted arm is released, 
permitting the arm to assume the position shown in 
dotted lines, and releasing the rope coiled upon the 
cleat. When the device is to be tripped by the boat- 
man from the helm or other point, a rope is attached 
to the projecting lever to lead to the desired location. 




SCOTT'S CITBTAIN BBACKET AND SASH LOCK. 




FABKEB'S HAND TBVCK. 

by Capt. John G. Parker, of Tacoma, Washington 
Territory. The invention provides a novel and simple 
manner of applying a brake to one or both wheels of 
the truck, while both hands of the operator are applied 
to the handles. The truck has the usual axle, wheels, 
and side frames, and there is a rock shaft supported in 
suitable bearings on the under side of the side frames, 
upon the projecting ends of which a cylindrical rod is 
eccentrically attached, these eccentrics, as shown in Fig. 
2, loosely holding brake shoes for application to the 
wheels. Near one of the side frames a post is keyed or 
otherwise secured on the rock shaft, to which a brake 
rod is pivoted, extending up nearly to one'handle, where 
it is pivotally united to one member of an angle lever 
fulcrumed on the under side of the handle. One end 
of a coiled spring is attached to the brake rod at the 
point where it is connected to the rock shaft, the other 
end being fastened to the inside of the truck arm; 
above the axle, this spring normally pulling the brake 
off. The application of the brake is made by means of 
the lever fulcrumed on the under side of the handle, 
as the handle is grasped, the brake being instantly 
applied and as quickly taken off when the lever is 
released. 



Paget Sound Salmon Flsblng. 

This important industry is annually gaining in 
volume. The catch this year, although not as large as 
expected on account of the delayed fall rains, will be 
about 15,000 cases, four dozen cans per case. 

There are five factories engaged in the business. The 
largest has a capacity for canning twenty thousand 
pounds of fish per day and employs six seines, costing, 
with the necessary skiffs and scows,$t,500 each, manned 
by Indian crews. The packing is done by Chinese, of 
whom one hundred and fifty are employed at one 
dollar per day, per head, boarding themselves. 

The cost of the fish is ten dollars per one hundred — 
ten cents each. The average weight is six pounds. 
Single specimens are frequently caught exceeding 
twenty pounds, but the smaller sizes are more palata- 
ble and more in demand tor home consumption. 

They are caught in the bays and harbors of the 
Sound. After running up into the fresh water streams 
to spawn, the fish soon lose their flavor. 

Trolling for the fish is exciting sport, and much in- 
dulged in. They are gamey, and fight to the end, but 
are not as tenacious of life as the bluefish of the At- 
lantic coast, and are more sasily exhaustad. 



AN IHFBOVED SLED BBAKE. 

A brake designed for use with any kind of a sled or 
sleigh is illustrated herewith, and has been patented 
by Mr. Anders Anderson, of Blossburg, Montana Ter. 
The forward part of the runners have each a semicir- 
cular recess, with a curved metallic lining, as shown 
in the sectional views. Figs. 2 and 3, and within the 
recess is pivoted a brake of corresponding shape, shod 
with a strip of metal, which lies in the same plane as 
the shoe of the runner when the brake is not in 
use. The brake is preferably operated by means of a 
cord or strap secured at one end to the forward part 
of its curved portion, and extending through a groove 
out at its rear, through an upper passageway, where 
it is connected to the arm of a shaft having lever han- 
dles pivoted in the frame of the sled. The brake has 
a spring catch to keep it closed while being backed. 
The circular form of the brake allows it to readily 
yield to any obstruction, and it may also be used as a 
stop in going up a hill, the cord or strap holding it in 
position. Inthesectional view. Fig. 3, the dotted lines 
show the brake as applied, with the lever pushed for- 
ward, the normal position being shown in full lines. 




ANDEBSON'S SLED BBAKE. 
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THE EAST ORANGE SEWAGE SYSTEU AND WATER 
WORKS. 

The township of East Orange may be accepted as a 
representative surburban community. It is to a great 
extent inhabited by those who are in business in New 
York. It is rapidly increasing in population, and the 
problem of sewage disposal, as well as of water supply, 
has assumed, of late j'ears, considerable importance. 
It is situated near the opening of the Orange Valley, a 
region whose drainage offers peculiar difficulties owing 
to its remoteness from tide water. Improved water 
works have recently been constructed, and as the need 
for drainage was thereby increased, 
an improved system of sewerage 
was introduced. 

In August, 1886, the plans for the 
sewerage system were practically 
completed. They had been design 
ed by Mr. Carrol Pb. Bassett, who 
had just made aspecial study of the 
subject in Europe, with whom was 
associated the eminent sanitary 
engineer Mr. Rudolph Hering. The 
works comprise a pipe system and 
disposal works. ContractorsTorigi- 
nally undertook the work, but 
abandoned it, and it was completed 
by the city, with Mr. Bassett acting 
as manager and engineer. The dis- 
posal station, which is the most 
original and interesting portion of 
the works, was designed entirely 
by him and was constructed under 
his supervision. 

The lines of the sewer are laid in 
vitrified pipe, forming a complete 
pipe system. They vary in diame- 
ter from 8" to 24", and comprise, 
with their connections, some 25 
miles of conduit. The grades vary 
from 1 in 800 to 1 in 30, according 
to inequalities of the ground. In 
some cases rock cuttings had to be made 22 feet deep ; 
in other cases tunneling was resorted to, the depth in 
places being 31 feet. The ground, for the most part, 
lies in a series of parallel ridges, making the determina- 
tion of most of the lines a comparatively easy one. 

To the south, however, is a low region which had to 
be tapped by a special line which was carried thence to 
the disposal works as a transit sewer. Where the pipes 
were very deep, vertical shafts were carried up to re- 
ceive the house connections, or an overlying secondary 
main was carried near the surface, communicating by 
shafts with the pipe below it. Every kind of difficulty 
from quicksand and other obstructions was encounter- 
ed in the progress of the work. 

The sewage collected by the pipe sj'stem is conveyed 
to the disposal works, ill ustrated on the first page. They 
comprise a dual system of sewage disposal by chemical 
treatment combined with intermittent soil filtration. 
Works are established on a low piece of ground, along 
one of whose margins is a brook which ultimately runs 
into the Passaic 
River. The sew- 
age is received at 
the side of the 
m'ain building. 
Within the main 
b'u i 1 d i n g are 
tanks, in which 
the chemicals are 
prepared. These 
are essentially 
milk of lime and 
sulphate of alumi- 
num. Mixing with 
the sewage, the 
familiar reaction 
takes place be- 
tween them, by 
which alumina is 
precipitated, car- 
rying down with 
it all solid mat- 
ter. The two mix- 
tures are deliver- 
ed to the stream 
o f sewage as it 

comes to the works. It then runs through a square 
brick main to the tanks. This main is about 100 feet 
long, and is broken up continually by partitions run- 
ning part way across, so as to resemble ,a fish ladder, by 
which name it is colloquially known. The object of the 
partitions is to break up the stream of sewage and mix 
the chemicals thoroughly with it. After running 
through this conduit it enters the tanks. Of these there 
are two, divided by low walls into separate compart- 
ments. The sewage is first received in two small square 
compartments, which are in free communication with 
the main tanks, except that a wooden sliding gate is 
provided between each of them and the main tanks, 
which floats upward as the water rises, so as to keep 
back the surface water, whereby bottle corks and all 



floating matters are kept within this division, to be're- 
moved from time to time. Under the gate the liquid 
flows, beginning at once to precipitate, and as it reaches 
the large tanks, where the current is, of course, slower, 
it precipitates still more. Two low walls run across 
each tank. 

The sewage runs over the tops of these, from compart- 
ment to compartment, so that a progressive precipita- 
tion of the solid matter takes place in the three di- 
visions. When it reaches the third it is perfectly clear, 
and thence it is allowed to run out to the filtration 
beds. Through the entire length of the three tanks 




INTERIOR VIEW SHOWING GREAT WELL 100 FEET DIAMETER 



and under the cross walls an open drain is carried, 
called the sludge channel, in which the precipitate set- 
tles. The semi-liquid mass is pumped thence into vac- 
uum pans in order to avoid any contact between it and 
the pumps, and when the pans are full, the mass is_^ 
forced by pneumatic pressure into multiple filter presses 
of the standard type, now extensively used in chemical 
works. Here it is filtered through canvas, the clear 
water passes out, and the chemically precipitated mat- 
ter remains behind and is collected as cakes of a gene- 
ral disk shape and quite hard. As yet no analyses have 
been made of this material to determine its value from 
the agricultural point of view. It is proposed to sell or 
use it as it accumulates, for a fertilizer. Its value will 
undoubtedly be quite high, though the small quantity 
collected will preclude any 

large aggregate return from r=— ^— ^— i^^^^^^^™ 
its sale. The liquid matter | " 
from the presses is run off with ! 
the rest to the irrigation farm. 




EAST ORANGE WATER WORKS. 

Still one more operation is to be provided for, and 
this is the independent emptying of the tanks, which 
has to be done from the surface in order to avoid car- 
rying off the solid matter. A low-level main is there- 
fore carried to each of the first divisions. At the bot- 
tom of the tanks it is provided with a valve. At the 
point of its entry into the bottom a pipe is connected 
toit by a joint, so that it can be swung up or down. 
At the top the swinging pipe is provided with a filter- 
ing arrangement to secure the exclusion of the coarser 
particles of matter, and floats are attached near its 
mouth, so that it is always kept at the surface level of 
the water in the tank, wherever that level may be. 
When it is desired to empty the tank, the valve at the 
bottom is opened, the water immediately runs out 



through the opening of the floating pipe, which sinks 
with it, and through the conduit connected therewith 
to the filter beds. 

From the end of the tank house a long rectangular 
open conduit is carried within a few feet of the surface 
of the ground. It is provided with sliding gates, which 
can be entirely removed or put in place to check the 
flow of the water, and it communicates with lateral 
canals, also provided with similar gates. By means of 
these the stream of water can be turned over any space 
desired. The entire farm is, moreover, provided with 
subsoil drains laid five feet below the surface and com. 
municating with [the brook before 
alluded to. The area, which in- 
cludes many acres, is cultivated, 
and grass and various vegetables 
are grown thereon. Irrigating 
trenches are run at right angles to 
the open conduit. The general 
operation consists of diverting the 
outflowing stream of clarified, puri- 
fied sewage to different areas where 
it may be required. The rest of the 
operation isentirely automatic ; the 
almost odorless liquid spreads over 
the ground, is absorbed to a great 
extent by the vegetation, and any 
which soaks through is received by 
the subsoil drains and delivered to 
the brook perfectly clear. The area 
irrigated under this new system is 
considerable, and is to be gradually 
extended and developed until it is 
converted into a model farm or ve- 
getable garden. It is anticipated 
that the richness of the soil will 
render the return from the crops 
very lucrative, and it is expected 
that the revenue from this source 
will go far toward paying the 
running expenses of the works. Of 
course at present this is in an ex- 
perimental state, and no figures can yet be given which 
would have any bearing in determining the value of 
the experiment as regards this feature. 

The works have now been running some five months, 
and of course have not yet been subjected to the trials 
of winter. Should any difficulty arise in disposing by 
filtration of the liquid matter, on account of frost, it 
will be treated more thoroughly with chemicals, so as 
to be perfectly clear and inoffensive, and then will be 
delivered directly to the brook. 

The water works are of special interest as possessing 
one of the largest wells in the world, which is illus- 
trated in the cuts. It is excavated in the solid 
rock to a depth varying in places, but averaging about 
25 feet, and is 100 feet in diameter. This is not the 

only source of sup- 
ply. There are 
two more wells, 
one 25 feet the 
other about 50 
feet in diameter, 
which contribute 
their share. The 
locality selected 
for them was low 
and characterized 
by the presence of 
springs. The 
pumping is done 
directly from the 
25 foot well. Com- 
munication is 
maintained be- 
tween the 10 
foot and 25 f o o t 
well by a siphon. 
From [the bend of 
the siphon, where 
it enters the 
smaller well, a 
small pipe connec- 
tion is Made to 
the suction tube, 
fo that a contin- 
ual suction is ex- 
erted upon the 
siphon. It has been found by experience that the 
siphon never needs rechargii)g, owing to this ingeni- 
ous arrangement. A compound Gaskel pump engine 
pumps the water directly into the mains, where a pres- 
sure of a specified head of water is continually main- 
tained. 

The large well, filled with crystal water, through 
which the bottom of red sandstone can be clearly seen, 
is a most interesting object. The level of the water 
changes very little, however great the drain upon it 
may be, and is independent of the level in the other 
wells. Its temperature is also nearly constant in sum- 
mer and winter. The analysis shows the water sup- 
plied by the group of wells to be of remarkable 
purity. 
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The wat»r works are the property of a private cor- 
poration ', the sewage works belong to the township. 
With tliese two improvements added to its beautiful 
residences and macadamized and telfordized roads, 
East Orange may claim to be a model community. Not 
the least striking feature is the fact that these im- 
provements were executed when it was only a town- 
ship, possessing the simplest forms of administration, 
not having reached even the dignity of a village 
charter. 



Coffee and Its Effects. 

Ooffee owes its stimulating and refreshing qualities 
to eaffeine. It also contains gum and sugar, fat, acids, 
•aiein, and wood fiber. Like tea, it powerfully in- 
ereases the respiration ; but, unlike it, does not affect 
its depth. By its use the rate of the pulse is increased 
and the action of the skin diminished. It lessens the 
amount of blood sent to the organs of the body, dis- 
tends the veins and contracts the capillaries, thus pre- 
venting waste of tissue. It is a mental stimulus of a 
high order, and one that is liable to great abuse. Car- 
ried to excess, it produces abnormal wakefulness, indi- 
gestion, acidity, heartburn, tremors, debility, irrita- 
bility of temper, trembling, irregular pulse, a kind of 
intoxication ending in delirium and great injury to the 
spinal functions. Unfortunately, there are many coffee 
tipplers who depend upon it as a drunkard upon his 
dram. On the other hand, coffee is of sovereign eflBcacy 
in tiding over the nervous system in emergencies. 
Coffee is also, in its place, an excellent medicine. In 
typhoid fever its action is frequently prompt and de- 
cisive. It is indicated in the early stages before local 
complications arise. Coffee dispels stupor and leth- 
argy, is an antidote for many kinds of poison, and is 
valuable in spasmodic asthma, whooping cough, chole- 
ra infantum, and Asiastic cholera. It is also excellent 
us a preventive against infectious and epidemic dis- 
eases. In districts rife with malaria and fever, the 
drinking of hot coffee before passing into the open air 
has enabled persons living in such places to escape 
contagion. — Journal of Commerce (Boston). 



AN IMPROVED PENCE. 
A fence of novel construction, which may be set 
plumb on rolling or sloping lands, and readily erected 
or removed, is illustrated herewith, and has been pa- 
tented by Mr. John M. Fellows, of Burlington, Ind. 
The main posts, and the intermediate or corner posts, 
are adapted for use either with rails or pickets or 
wires. The base of the main post has four anus, the 
extremities of the arms being bent down to form feet, 
and at the center of the base is an eye bolt engaging 
loosely the lower end of the upright, or post proper, 
the upper end of which is cut away to form a tenon, 
and on the shoulders thus provided on the main post 
rests the upper slotted end of an inside side brace. 
The tenon passes through the slot in the upper end of 
the brace, and is connected therewith by a nutted bolt 
or pin, passed through one of a series of holes in the 
brace, to allow of the latter being set at different 
angles, according to the nature of the ground. Other 
braces, pivoted to the opposite base arms which lie 
parallel with the fence, have their upper ends passed 




AS IKFBOVED NEEDLE AND TWINE CUTTEB. 
A simple and effective device, whereby packages of 
paper, money, etc., may be expeditiously punctured 
and tied, is illustrated herewith, and has been patent- 




WOOD'S NEEDLE AND TWINE CUTTER. 

ed by Mr. Fremont E. Wood, of Yucca, Arizona Ter. 
It is designed for use preferably in connection with a 
little stand or bracket, to support a lamp for sealing 
purposes, and a drawer for wax, pens, cord, etc., the 
body of the device having at its lower end a threaded 
stud or pin adapted to be screwed in the support. It 
has a neck essentially diamond-shaped in cross section, 
making opposing cutting surfaces, above which is a 
longitudinal aperture, and a set screw, whereby a 
needle with spear-like head, in which is an eye, may be 
firmly held in vertical position. With this device 
twine or ribbon may be conveniently used, and readily 
cut off at the desired length after the package has 
been tied. 



FELLOWS' FENCE. 

through a slot in the post, where they are adjustably 
held in position by a pin passed through one of a series 
of holes in both braces, whereby the post may be set 
plumb botli ways, and locked in position by the pinned 
braces. A post to be alternately used has a cross piece 
or base ranging transversely to the fence, this post 
having a pivoted upright, a pivoted inner brace, and 
an outer pivoted face post or upright. All parts of 
these posts are preferably to be made of cast or 
wrought metal, to be light and strong, and give sub- 
•tantial support to the rail or wire stringers, of the 
fence. 



He Fastened Donrn tlie Safety Valve, 

It is almost incredible that a man in his senses 
should walk up to a boiler which is discharging steam 
through its safety valve, and deliberately close that 
only avenue through which the surplus steam might 
escape to prevent a dangerous over-pressure. 

And yet this thing is done with a frequency which 
.is alarming. Only a few days since, we learned from 
an inspector that he had found a battery of boilers, 
every safety valve upon which was wedged down by a 
pine plug, "to keep them from leaking;" and now 
come the particulars of an explosion in this State, re- 
citing that one Arthur Leavitt, annoyed because the 
escaping steam from the safety valve of his boiler made 
his horses restless, fastened the valve down with a 
heavy weight. The natural consequence ensued, and, 
although swift retribution was meted out to the of- 
fender, he carried into eternity another and innocent 
man, while as a result of his criminal act two men are 
suffering serious injuries, a pair of valuable horses and 
a large factory are destroyed, and a prosperous busi- 
ness seriously interrupted. 

The man who will deliberately tamper with the safety 
valve of a steam boiler is a first-class rascal. If the 
consequences of his act reverted upon himself alone, he 
might be forgiven, but there is no knowing how wide- 
spread and disastrous may be the results of his folly, 
and he should be placed in the same category as the 
man who would put a fuse to a power magazine or 
lay the train to incite a conflagration. — Power and 
Steam. 

What Constitutes a Faltbful Employe. 

An exchange says: Every faithful employe will consti- 
tute himself the guardian of his employer's. property. 
The man who will either willfully waste what is intrust- 
ed to his care, or encourage such waste in others, is un- 
worthy of confidence, and, should he ever become the 
head of a business, will deserve to be treated in the 
same way. 

There is a vast deal of truth in the above, adds the 
Industrial World, and yet how many workmen there 
are who willfully squander not only the property of 
their employers, but, what is equally valuable, the 
time which the latter pays for. 

Workmen do not seem to know that the prosperity 
of a manufacturing concern oftentimes depends upon 
the observation of closest economy. The enlargement 
of the wage fund depends on this economy, and any 
fair-minded employer would ratherexpend in wagesthe 
amount saved by economical observance than have the 
amount wasted. The little waste here and there that 
seems so trivial to the workman, when scattered 
through a great number of hands amounts in the total 
to a large sum. When a workman, sees the first evi- 
dence of a machine getting out of order, by drawing 
the attention of the proper parties he may save an ex- 
pensive bill of repairs and also a considerable loss con- 
sequent upon the idleness of the machine while under- 
going repairs. The careless workman says, " It is none 
of my business whether the machine gets out of repair 
or not," and so he lets it run on until it is entirely dis- 
abled. A workman observes a quantity of material 



carelessly left where it will dstejiorate or be spoiled 
Instead of taking care of it, or notifying the manager 
or superintendent, he allows it to remain and be de- 
stroyed or injured, consoling himself with the thought 
that "it is none of his loss anyway." Perhaps he ob- 
serves a brother workman willfully wasting or injuring 
the material upon which the latter is working Duty 
would tell him to inform the foreman of such a derelic- 
tion on the part of his fellow laborer, but he does not, 
for lack of interest in his employer's welfare. He 
may see where a saving could be made in the manipu- 
lation of the material upon which he Is working, yet 
for lack of interest he refrains from making any sug- 
gestions leading to the discovery of that fact. Not in- 
frequently the workman refrains from protecting his 
employer's rights and property because by so doing it 
will entail additional labor or care upon himself, or im- 
pose a responsibility which he does not wish to assume. 
Some seem to think there is no obligation incurred by 
them when engaging themselves to work except such 
as is included in the rule of " doing the least work for 
the most pay." Such men shuffle through their labors, 
slighting the work here, wasting material there, 
squandering all the time they can, and thinking of no 
one's interest save their own. This class of workmen 
are the first to be dismissed when hard times come. 
When wages fall, theirs are the first to be lowered. If 
the force of the shop, by reason of slack trade, has to 
be curtailed, they are the ones selected to leave. Self- 
interest teaches the manufacturer to give the best 
places and the largest remuneration to his most faith- 
ful workmen. This is not only natural, but right and 
commendable. The employe who thinks most of doing 
his work well and of subserving his employer's inter- 
ests, and less of combinations and strikes, will succeed 
the best and rise the highest and the most rapidly in 
the scale of prosperity. 

AN IMPROVED HARROW. 
A harrow adapted for conveniently adjusting the 
teeth to enter the ground any required depth, oratany 
angle, or in which they can be raised out of action as 
desired, and readily locked in any of their adjustments, 
js illustrated herewith, and has been patented by Mr. 
James M. Ulsh, of Steelton, Pa. To the outside of the 
side beams of the frame, near its front ends, are pivoted 
elbow levers, the shorter arms of which project forward 
and form at their ends bearings for the axles of the 
main supporting wheels, the longer arms projecting 
upward and forming handles, whereby the wheel bear- 
ings can be adjusted at any desired height, and the 
frame thus caused to travel at any desired height above 
the ground. Segmental plates are provided with which 
the elbow levers can be readily locked in any position 
to which they may be adjusted. On the front end of 
a central elevated brace is a keeper, receiving adjust- 
ably a segmental bar fixed to the draught tongue, by 
which the frame of the machine may be rigidly con- 
nected to the tongue at any height. In bearings on 
the inside of the side beams are mounted to turn the 
end pivots of two transverse tooth bars, the teeth be- 
ing beveled and curved at their ends. The arrange- 
ment is such that the points of the teeth of each row will 
alternate in position with those in the other, and, by 
turning the tooth bare on their pivots, the teeth can 
all be swung up into the frame of the machine, so as to 




ULSH'S HARROW. 

be inactive, or held downward in an approximately 
vertical position, to cut the ground edgewise, or into 
any intermediate desired. The transverse tooth bars 
have upwardly projecting arms, connected together by 
a longitudinal bar, the latter connected to a lever piv- 
oted to the elevated brace, and forming a handle by 
which the two rows of teeth can be easily adjusted to- 
gether in any of the positions described, the handle 
lever having a segmental plate-locking device. A model 
of this machine may be seen at the office of Messrs. 
Bonner & Murguiondo, No. 186 Remsen Street, Brook- 
lyn, N. Y. 
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Correspondence. 



Iron melting. 

To the Editor of the Scientific American : 

I have carefully read the article on iron melting in 
your issue of October 20, 1888, and do not agree with it 
as a whole. I believe if cupola blast and all things con- 
nected with melting iron are right, there will be but 
little trouble in melting 10 to 1 or even better than 
that. A man from Marshall, Texas, offers $350 to any 
one who will melt 9 tons at the rate of 14 to 1 in his 38 
in. cupola. In my opinion a cupola that size is far too 
small to melt such an amount of iron, and I think 
there is no more chance to practice economy with a 
cupola that is too small than with one too large. My 
experience is rather limited, and I will be careful not 
to say too much. 

I am in the habit of melting from 3 to 5 tons of iron 
per da}', and see no reason why I could not melt 30 tons 
at the same rate, that is, 10 to 1. 

When I first took charge here, I found I could not 
melt betterthan 6}^ to 1, but have made several changes 
about the cupola, and can now melt every day we run 
more than 10 to 1. 

The iron is plenty hot enough for our lightest cast- 
ings, and as long as cupola runs a stream the iron is 
fit to use. Below you will find my average for eight 
heats. I use an old style cupola, 38 in., with three 

tuyeres : 

Iron. Fuel. 

August 22, 1888 7,300 lb. 676 lb. 

" 23, " . 7,600 " 700 " ' 

" 24, " 7,600 " 700 " 

" 25, " 7,600 " 700 " 

" 27, " 6,900 " 625 " 

" 28, " 6,500 " 600 " 

" 29, " 6,800 " 576 " 

" 31, " 6,100 '■ 575 " 

I would be pleased to melt before witnesses if any 
one doubts the above. I weigh all fuel and iron used, 
and know just what I am doing. 

John H. Grouse, 
Foreman, J. O. Wisner, Son & Co. foundry. 
Bran'-ford, Can., November, 1888. 



Two Wrinkles. 

To the Editor of the Scientific American : 

Some parties are doing quite a business in different 
cities advertising and selling an " outfit "' for copying 
letters without the use of a copying pressor water. The 
" outfit " consists of an ordinary tissue paper copying 
book, a sheet of blotting paper, a piece of smooth paste- 
board, and a bottle of special ink. The whole trick is 
in the ink. Any copying book will do. 

I saw through the thing as soon as I saw a copy, and 
tried it at once with perfect success. 

I just took ordinary ink and mixed glycerin with it. 
I wrote a long letter with it, blotted the letter very 
lightly, then placed it under a tissue leaf of the copy- 
ing book, and rubbed the latter with my fingers, get- 
ting a very fair copy and then a second copy. 

Of course a copying press and water are both un- 
necessary. 

All that is needed is to take any ordinary ink and 
mix glycerin with it, say one-fourth to one-third of the 
volume of the ink. 

The glycerin keeps the writing wettill copy is taken, 
and on this account — its slow drying quality — this ink 
is not convenient for other than copying work. 

There is another interesting trick in another line, 
whereby the advertiser sells ordinary head light 
kerosene for $10 a gallon, which is a pretty fair profit, 
as it only costs 73^ gents. A compound in five-ounce 
bottles is extensively sold to printers under various 
names as " Inkoleum," " RoUerine," etc., at 50 cents 
per bottle, or $10 a gallon. 

It is used to put on printers' rollers, to thin printers' 
inks, etc., a few drops only being used. 

Every printer has plenty of coal oil in his house, and 
it looks funny to see him send 50 cents to g^U.five 
ounces of it>. But he never thinks of trying the coal oil 
that he has in his oil can. The trick here is in disguis- 
ing the kerosene so that the printer does not know it 
is kerosene. The peculiar fluorescence of kerosene is 
destroyed by adding a small amount of resin oil. To 
make this resin oil mix with the kerosene, a little sul- 
phuric ether is added. 

A little oil of cedar disguises the kerosene smell, and 
so the printer pays 50 cents a bottle when he already 
has plenty of kerosene in his house, five ounces of 
which cost him about one-fifth of a cent. 

The only useful element in the mixture is the kero- 
sene. A. B. 

Cincinnati, November 3, 1888. 



It is said that corn cobs, when treated as follows, 
make an excellent fire kindling : Put six gallons of 
water into a boiler, and one pound of saltpeter. Heat 
it to the boiling point, and then put in as many cobs 
as the water will cover. Let them stand a short time, 
and then take them out and place in the sunlight until 
thoroughly dry, when they can be easily lighted with a 
match and will make a hot fire. 



Tbe MaklnK of Postal Cards. 

The people of the United States use annually about 
seven postal cards for every man, woman, and child ; 
that is to say, our total consumption for a year reaches 
400,000,000, which is considerably more than are em- 
ployed by all the rest of the world. This enormous 
number are all printed, cut apart, counted, and wrap- 
ped up in packages of 25, by machinery that would 
stand comfortably in a small bedroom, an4 that re- 
quires no assistance whatever from any operative, so 
long as it is supplied with paper, ink, and paste. A 
visit to the abode of this wonderful mechanism is 
naturally full of interest. 

The postal card factory — the only one in this coun- 
try — is a part of the great establishment of the Fort 
Orange Paper Company (C. C. Woolworth, president), 
at Castleton, near AJbany. These works, employing 
300 hands and occupying (though, of course, not cover- 
ing) a tract of 35 acres of land, have quite a picturesque 
location among the hills a mile back from the village, 
with which they are connected by the New York Cen- 
tral, lludson River, and Fort Orange Railroad — the 
name is adout as long*as the track — and include every 
appliance for the manufacture of many different kinds 
of paper and cardboard — white, brown, and colored. 
Approaching the place from Castleton, one notices 
first the immense and very graceful chimney, founded 
on solid rock and rising 136 feet into the air — a tower- 
like structure of no little beauty. Around and near 
this are grouped a number of large buildings, one of 
which we will enter, following the course of the raw 
material from which, in part, most kinds of paper are 
made — being bales of rags of every possible color, size, 
shape, and condition of dirtiness. This unpleasant 
stuff needs a lot of cleansing, as may well be imagined, 
and accordingly the first thing done with it is to toss 
it by handfuls into a "duster," where it is tossed and 
shaken at a great rate, and liberated, so far as may be, 
from adhering and extraneous dirt. Next it goes to a 
long line of women and girls, who remove hooks and 
eyes, buttons, rubber, fragments of whalebone, and 
whatever other foreign material they find. Then it is 
cut up by a fast-running steam driven machine into 
fragments of moderate size, dusted (or ought we pro- 
perly to say MMdusted ?) again by another machine, 
and dropped into great boilers below, where for six or 
seven hours it is subjected to the action of a hot chem- 
ical liquid, under pressure, to loosen its color and its 
still remaining dirt. Coming from the boilers, it is 
thoroughly washed by special mechanism, pure water 
being forcibly driven through the mass, and is then 
soaked for three or four days in a solution of chloride 
of lime, which bleaches it completely, leaving it pure 
snowy white. It is next beaten and squeezed by beat- 
ing engines until reduced to a semi-pulpy condition,* 
and then conducted into large hogsheads called "stuff 
chests," whence it is pumped directly to the Fourdri- 
nier paper machine. 

This im posing piece of mechanism, really a compound 
of a variety of machines by which a great number of 
operations are kept going simultaneously and harmoni- 
ously, receives at one end the pulp prepared as above, 
which comes pouring in from the stuff-chests in the 
form of a very thin, watery paste ; and delivers, at the 
other end, the completed paper, calendered to its final 
surface, trimmed at the edge, and tightly rolled up like 
so much ribbon. The pulp first flows upon a fine wire 
netting, where it is sharply shaken for the purpose of 
causing its fibers to knit together like felting and 
acquire some degree of consistency. Then passing 
along on endless blankets, it is squeezed by a succes- 
sion of rollers to get it into proper shape and remove 
the moisture (some of the rollers farthest along being 
steam-heated, to aid the drying), and finally pressed 
hard or "calendered," to smooth the surface, and 
wound up in rolls. We should not think that more 
than two or three minutes could elapse between the 
entry of any particular portion of the pulp into the 
machine at one end and its exit from the calenders, 
finished paper, at the other, and during that time it 
has traveled 125 feet. 

Now supposing that it is postal card paper that we 
have been watching, we follow a roll of it to the print- 
ing room and see it put into the combined printing 
press, cutter, counter, and wrapper — a machine that 
the inventor thought he could construct in three weeks 
at a cost of five hundred dollars, but it actually took 
four years and eight thousand dollars. This machine 
prints from a number of engraved plates on the surface 
of a fast revolving cylinder, against which the web of 
paper is closely pressed, thus repeating the pattern 
over and over again on the ribbon, as one might say ; 
and then, as before stated, cuts the cards apart, wraps 
them up in packages of 25, with a band pasted around 
each, and delivers them by belt conveyors to the pack- 
ing tables, where girls put them into paper boxes, each 
holding 500 cards. These again are inclosed in wooden 
cases of varying size, and shipped to every post office 
in the United States — so that the dispatching depart- 
ment of the works may be said to have some sixty 
thousand separate customers to attend to. Orders for 
the current month are unusually heavy, aggregating 



fifty -five to sixty millions, which will weigh about 175 
tons ; and we saw a fireproof vault containing some 
25,000,000 cards ready to go. These are all domestic 
postal cards, it should be understood, no international 
cards having been called for during the last six or eight 
years. They now cost the government 48 cents per 
thousand, being less than two-thirds of the sum paid 
when they were first manufactured. — Country Gen- 
tleman. 

. < I ■ I » ' — ^— 

Patents for Small Tblngs. 

Among these may be mentioned the " stylographic 
pen," and a pen for shading in different colors, produc- 
ing £40,000 per annum. The rubber tip at the end of 
lead pencils has yielded £30,000. A large fortune has 
been reaped by a miner who invented a metal rivet or 
eyelet at each end of the mouth of coat and trousers 
pockets, to resist the strain caused by the carriage of 
pieces of ore and heavy tools. In a recent legal action 
it transpired in evidence that the inventor of the metal 
plates used to protect soles and heels of boots from 
wear sold upward of 12,000,000 plates in 1879, and in 
1887 the number reached 143,000,000, producing realized 
profits of a quarter of a million of money. As large a 
sum as was ever obtained for any invention was en- 
joyed by the inventor of the inverted glass bell to hang 
over gas to protect ceilings from being blackened, and 
a scarcely less lucrative patent was that for simply put- 
ting emery powder on cloth. Frequently time and cir- 
cumstances are wanted before an invention is appre- 
ciated, but it will be seen that patience is well rewnrd- 
ed, for the inventor of the roller skate made over £200,- 
000, notwithstanding the fact that his patent had 
nearly expired before its value was ascertained. The 
gimlet-pointed screw has produced more wealth than 
most silver mines, and the American who first thought 
of putting copper tips to children's shoes is as well off 
as if his father had left him £400,000 in United States 
bonds. Upward of £2,000 a year was made by the in- 
ventor of the common needle threader. To the fore- 
going might be added thousands of trifling but useful 
articles from which handsome incomes are derived or 
for which large sums have been paid. Few inventions 
pay better than popular patented toys. A clergyman 
realized £400 a week by the invention of a strange little 
plaything to be seen for a long time in every toy shop 
window, and even in the streets of London. That 
favorite American toy, the "return ball" — a wooden 
ball with an elastic attached — yielded the patenee an 
income equal to £10,000 a year, and an income of no less 
than £15,000 per annum to the inventor of the "danc- 
ing Jim Crow." The invention of " Pharaoh's ser- 
pents," a toy much in vogue some years ago, was the 
outcome of some chemical experiments, and brought 
the inventor more than £10,000. The sale of the little 
wooden figure " John Gilpin " was incrediblj' large for 
many years, and a very ingenious toy, known as the 
"wheel of life,'' is said to have produced, upward of 
£100,000 profit to its inventor. One of the most suc- 
cessful of modern toys has been the " chameleon top," 
the sale of which has been enormous. The field of in- 
vention is not only vast and varied, but is open to 
everybody without respect to sex or age, station or 
means. — Invention, London. 



* And mixed with wood pulp, when that material ie employed. 



¥outIi and Old Age. 

A writer who is a good observer, and has had con- 
siderable experience, thus defines the difference be- 
tween the old and young. There is, he says, a wide 
gulf between youth and ripe old age, hence the pro- 
verb " You can't put an old head on young shoulders." 
This proverb was written by an old man ; youth had 
nothing to do with it. Youth don't believe the old 
man knows anything, and the old man expects con- 
tinually that the young man will be along saying, "I 
didn't know it was loaded." The wise young man will 
seek the counsel of those ripe in years and experience 
and avoid the mistakes in life. But Young America 
will continue to figure in the divorce courts, and com- 
pound his debts at ten cents on the dollar. He don't 
want to be told that it is loaded ; he prefers to find out 
himself. He gets there, and pays the piper generally. 



What Is Luck 1 

A philosophical definition of luck is given by an 
English writer as a capability of being incapable. 
"The first Rothschild was probably right, from his 
point of view, when he said that he never would em- 
ploy an unlucky man. On the other hand, the lucky 
man is usually the man who fits his fortunes; who, 
whether apparently able or stupid, can do just what 
his especial circumstances require him to do. Very 
stupid men are often ready men, armed with a readi- 
ness as of dogs when they twist from under a cartwheel 
unhurt. The ' fool who makes a fortune' is usually 
a man with just the foresight or just the judgment or 
the intuitive perception of the way things are going— 
a faculty like long sight or keen hearing, and indepen- 
dent of intellectual power — requisite to make large 
profits quickly. In fact, the fortunate man is usually 
the man who, in consequence of some hidden quality 
in his nature, deserves fortune." — Popular Science 
Monthly. 
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THE BAXTEB ELECTBIC HOTOB. 

£arly electricians had only a slight conception of the 
possibilities of electrical science. The discovery of the 
galvanic current, the invention of the voltaic battery, 
and many other comparatively early electrical discov- 
eries and inventions were vitally related to 
the later development of the science, and 
were, as they are still, of great utility ; but 
it was not until Faraday made his brilliant 
discovery of magneto-electric induction that 
electrical science gained any marked impe- 
tus. From Faraday's time to the present, 
progress has been made in an almost geo- 
metrical ratio, and it may be truthfully said 
that no branch of science has been developed 
with such rapidity and thoroughness as that 
of electricity. 

The most important result of the discov- 
ery of magneto- electric induction is the in- 
vention of the dynamo-electric machine, by 
means of which steam or water power is 
converted into electrical energy. Follow- 
ing this are the inventions which provide 
ways for distributing electrical energy so 
that it may be utilized anywhere within the 
radius of from one to twenty miles from a 
dynamo or generator, for electrical illumina- 
tion or for power in very large or very small 
quantities. 

It is well known to those at all conversant 
with the subject that there is no essential 
difference between a dynamo and a motor. 
Any machine which is efficient as a gene- 
rator of the current will also serve to convert 
electrical energy into mechanical energy. 
Certain refinements of the machine, how- ^ 

ever, are necessary to secure the best results 
in the utilization of the current. For in- 
stance, it is important to provide a machine 
which will absorb only so much of the current as is 
needed for a particular use. It is also essential to con- 
struct a motor so that it will maintain a practically 
uniform speed under all loads. It is also necessary, es- 
pecially when the motor is used in a circuit of high 
voltage, to arrange it so that in starting the current 
will be gradually applied to the armature. 

The Baxter electric motor, which we illustrate, is 
constructed with a view to carrying out these princi- 
ples in the simplest and most practical way. The 
manufacturers of this motor have succeeded in produc- 
ing a type of machine for any power from ^ horse 
power to 30 horse power, adapted to work on constant 
current, and from J^ horse power to 150 horse power on 
constant potential circuits, the machines being con- 
structed differently, to adapt them to different con- 



box also serves as a convenient means for turning on 
and shutting off the current. 

In the "constant current" machines, the regulation 
is secured by the action of a centrifugal governor car- 
ried by the end of the armature shaft. This governor 





ETTLLEB'S LOCOHOIIVE BOILEB. 

ditions. They are known as " constant current " or 
" constant potential " motors as the case may be. These 
motors have been applied to work which has hereto- 
fore required steam engines, gas or air engines, and 
have been used for running every variety of machine, 
from a sewing machine to a printing press, or even a 
whole workshop or factory. In addition to the manu- 
facture of these motors, the Baxter Electric Manufac- 
turing & Motor Co. are building generators of 150 horse 
power capacity to be used in the distribution of power, 
and contemplate carrying the size upward as the de- 
mand increases. 

The Baxter electric motors are examples of excellence 
of workmanship, are graceful in design, compact, silent, 
easily cared for, and always ready for instant use. In 
the" constant potential" machines, the field magnets 
are shunt-wound, enabling the motors to regulate them- 
selves very perfectly, at the same time rendering them 
very efficient. This construction also tends to a great 
extent to prevent the burning out of the armature. 
As a further safeguard, each machine is provided with 
a cut-out box, which cuts out the current automati- 
cally when from any cause it becomes too great. This 



BAXTEB ELECTBIC MOTOB. 

moves a contact roller over a series of copper strips 
connected with the convolutions of the field magnet. 
The "governing" is effected by cutting out these con- 
volutions successively when the speed increases, even 
imperceptibly, and a reverse action takes place when 
the speed tends to diminish. 

The Baxter motor is at present operating over one 
hundred industries. In Baltimore they have been 
adopted so extensively that the local Brush company 
was obliged, some time since, to construct four special 
Baxter motor circuits. From these circuits the motors 
are supplied with currents for driving an immense 
number of sewing machines, ventilator fans, turning 
lathes, printing presses, shoe factories, and machinery 
of every description. In Johnstown, N. Y., the Brush 
company has also constructed a special power circuit 
to supply the Baxter motors there in 
use. In Troy, N. Y., every printing 
establishment in the city (with a single 
exception) employs the Baxter motor 
to run its printing presses. In Boston, 
N. ¥. City, and New Orleans, the mo- 
tors have been very extensively used ; 
in fact, they are in successful use all 
over the United States. 

As an example of the wearing quali- 
ties of the Baxter motor, we mention 
the fact that in one of the old shops of 
this company a ten horse power Baxter 
motor, after more than a year's con- 
__ tinuous running, was examined, and 

^" _^ the commutator was found but slight- 
ly worn, the machine never having 
been stopped for an hour during the 
entire period for repairs. 

The business of this company has 
increased to such an extent as to neces- 
sitate the building of a new factory 
especially arranged for the manufac- 
ture of dynamos and motors. The 
factory consists of two large build- 
ings located in the suburbs of the city of Baltimore, 
Md., one being a two-story brick workshop 260 ft. long 
and 60 ft. wide ; the other, including engine and boiler 
room, furnace room, paint shop, etc., being 150 ft. long 
and 50 ft. wide. This factory is well equipped with 
modern machinery and appliances, and everything has 
been arranged with a view to the production of the 
most perfect work. 

The Baxter company has offices in all the principal 
cities of the country, that in New York City being 
located in the Potter Building. 



connected with the short arms of bell crank levers con- 
nected by their long arms with rods which pass through 
the usual packings in the end plate of the boiler. The 
outer ends of the rods are curved toward each other 
and are pivotally connected by bolts with the throttle 
valve lever, the connecting bolts being 
placed one above the other, so that both 
rods have the same leverage on the throttle 
valve lever. If one of the engines becomes 
disabled, the engineer removes the upper or 
lower bolt connecting a corresponding rod 
with one of the throttle valves, so that the 
movement of the throttle valve lever then 
acts on only one valve, while the other re- 
mains stationary. The engineer is thus 
enabled, in case of an accident on the road, 
to supply sufficient steam to one engine to 
serve temporary purposes and prevent delay. 

« « ■ > » ■ 

Another Oenerons Gift for Industrial 
Education, 

J. V. Williamson, the millionaire of Phila- 
delphia, is about to found an institution 
similar in many respects to Girard College. 
He has determined to begin operations at 
once and, though feeble in health, hopes' to 
finish during his lifetime. The cost is esti- 
mated at over $5,000,000. It is to be an insti- 
tution for the education of boys in all depart- 
ments of mechanical labor. Mr. Williamson 
has appointed seven trustees to manage the 
business, whose names are carefully kept 
from the publioJA the present. 

♦< • > » 

^ ,. Spider Poisons. 

Professor Breeger has recently investi- 
gated the poisons of spiders. He found that 
the Russian varieties of spider, Phalanchiiim 
and Trochosa (tarantula), are non-poisonous, 
but that a third, Caracurt or " black wolf," secretes 
a powerful poison, forming 25 per cent of its whole 
weight. This substance is a peculiar, unstable alka- 
loid, destroyed at 60 deg. C, or by alcohol. Intro- 
duced into the circulation of warm-blooded animals, 
one-thirtieth of a milligramme per kilogramme of the 
animal treated was sufficient to cause death. It ex- 
ceeds in power all known vegetable principles, and 
prussic acid, being comparable in toxicity with the 

poison of snakes. 

^ I I I » ■ ■ 

lUFBOVES FOBTABLE ELECTBIC LIGHT AFFABATTTS. 

Messrs. 8. Charlesworth & Co., electrical engineers, 
Oldham, have recently sent to the Suez Canal an im- 
proved patent portable electric light plant for the use 
of steamers on the canal at night. The plant consists 



AN IMPBOVEHENT IN LOCOMOTIVE BOILEBS. 
A device providing a live steam pipe for each engine, 
by which the dry steam is supplied to one of the en- 
gines in case the other is disabled, the throttle valves 
being detachably connected to a single operating lever, 
is illustrated herewith, and has been patented by Mr. 
Middleton G. Fuller, of Ten Mile Hill, S. C. Into the 
usual steam dome extend two dry pipes, each leading 
to the cylinder of one engine, the usual throttle valves 
being held in the upper ends of the pipes in the steam 
dome, these valves being secured to links pivotally 
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of an engine and dynamo coupled to- 
gether on one bed plate, a search light 
projector to be placed at the ship's 
bow, and an arc lamp to hang in the 
rigging. The engine is supplied with 
steam from the ship's boilers, ball and 
socket joint pipes being used to make 
the connection, the exhaust being con- 
veyed by a flexible pipe either over- 
board or to the ship's exhaust pipe. 

The engine and dynamo are shown 
in the engraving. The engine is of the 
vertical inverted open-frame type, this 
form having been decided upon as the 
result of practical experience in pre- 
ference to any rotary or closed-in 
engine. The cylinder is 7 in. diameter, 
stroke 6J^ in., and speed 425 revolu- 
tions per minute. It is usual, in pass- 
ing through the Suez Canal, on ac- 
count of the slow speed at which the 
vessels proceed, to allow the pressure 
in the boilers to fall considerably below 
the normal, and on this account the 
engine has been constructed to work 
at the low pressure of 40 lb. per square 
inch. On some vessels, however, this 
custom is not followed, pressures as 
high as 120 lb. being carried occasion- 
ally. A throttle valve governor does 
not work efficiently as a reducing valve 
through such a wide limit, and so a 
hand expansion gear is arranged capa- 
ble of varying the cut-off from one- 
fourth to about five-eighths of the 
stroke. By this means the engineer 
can set the cut-off to suit the pressure, 
leaving a reasonable margin for the 
governors to deal with. In order to 
reducewear on the valve gear, a piston 
valve is used. The crank shaft is of 
Whitworth steel, with cast iron bal- 
ancing disks shrunk on to the crank 
webs. One of Messrs. Charlesworth's 
No. 5 dynamos, inverted, is carried on 
the same bed plate as the engine, the 
armature shaft being connected to the 
crank shaft by means of a conical in- 
terchangeable coupling. It is com- 
pound wound, and gives 65 volts and 55 amperes at the 
speed of 425 revolutions per minute. The resistances are 
as follows : Armature, 0151 ohm ; shunt, 39-87 ohms ; 
series, 0'037 ohm. Owing to the climate where it has to 
work, it was necessary to allow considerable margin for 
heating, and the machine has been made somewhat 




IMPROVED PORTABLE ELECTRIC LIGHT APPARATUS. 



large for the work it has to do. In order to protect 
the engine and dynamo from injury when being lifted 
on and off the steamers, they are inclosed in a steel box, 
not shown in the engraving, the sides of which can be 
removed when working. A ring bolt is provided on 
top for lifting, and rollers on the bottom. The engine 



has no tendency to walk about when 
working, so that there is no necessity 
to bolt it down, a few wedges only 
being required under the bed plate to 
take up the round of the deck. 

The search light projector, which is 
hung in a cage over the ship's bow, is 
shown on the first and second engrav- 
ings. It is of very strong construction, 
the barrel being of rolled cast steel, 
with brass rings at the ends, connected 
together by longitudinal stay bars. It 
is fitted with best quality Chance mir- 
ror and dispersing lens, and has the 
usual horizontal and vertical move- 
ments for directing the beam of light. 
In order to place the lights under the 
direct control of the pilot, a switch 
similar in appearance to an engine 
room telegraph is provided, to be fixed 
on the bridge. The electrical connec- 
tions are made with armored cables, 
and the necessary instruments and cut- 
outs are in the same box as the engine 
and dynamo. The engine, projector, 
and general arrangement are chiefly 
the design of Mr. Claude W. Hill, who 
was engaged for some time on electric 
light work on the Suez Canal. The 
apparatus was approved by the Suez 
Canal Company at the first trial, and 
Messrs. Charlesworth have further 
orders in hand. — The Engineer. 

•-•-« 

A New Torpedo Boat, 
The Paris correspondent of the 
Standard (London) states that a new 
torpedo boat for submarine warfare, 
laid down at Toulon on the 30th of 
April last year, and built on the plans 
of M. Zede, a retired French navy 
constructor, was recently launched, 
the operation being carried out in the 
strictest privacy. This new subma- 
rine torpedo boat, called the Gym- 
note, is nearly 60 ft. in length between 
perpendiculars, and about 6 ft. beam. 
She is provided with a Krebs electric 
motor of 50 horse power, and other 
machinery, the latter to be worked by means of com- 
pressed air, and to enable her to emerge or sink as re- 
quired. Her steering apparatus consists of an ordinary 
rudder for steering horizontally, and there are other 
means for steering vertically. Accommodation is pro- 
vided for one officer, two engineers, and a seaman. 
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Fires from Steam PIpea. 

The second annual report of the fire marshal of the 
city of Boston for the year ending May 1, 1888, contains, 
among other matters, the following interesting infor- 
mation : 

I have been able to satisfactorily trace the origin of 
but five fires during the year to steam pipes, and the 
circumstances surrounding these in no way tend to 
show that wood in its normal condition, ^". e., when 
free from any previous desiccation, is in danger of be- 
coming ignited in this manner. In other words, igni- 
tion in said cases appears to be merely a certain species 
of what is popularly termed " spontaneous combus- 
tion," the steam pipes themselves being merely one of 
many indirect factors which often assist in producing 
such combustion. Although the subject has been dis- 
cussed pro and con from the year 1846, when Chief 
Braidwood, of the London Fire Brigade, first address- 
ed the House of Lords on the topic, to the present time, 
when the opinions of experienced persons interested 
in the matter seem to be somewhat conflicting, I find 
by far the preponderance of evidence in favor of the 
conclusion that wood, subjected for a number of years 
to the heat of steam pipes, may eventually reach such 
a state of carbonization as, with the addition of moist- 
ure, exposure to a draught of air, or under the influence 
of friction, caused by expansion and contraction of the 
pipes, may break into flame. As the ignition point of 
ordinary pine wood has been determined, by experi- 
ment, to be 700° P., it is evident that this must be re- 
duced by some process in order to admit of its taking 
fire at 292°, the temperature of steam under a pressure 
of 60 pounds. 

I have found one of the most frequent causes of fires, 
which are directly traceable to steam pipes, to be the 
self-ignition of dust, fluff, small pieces of paper, waste, 
etc., which seem especially attracted to the neighbor- 
hood of inclosed steam pipes through almost imper- 
ceptible crevices. In several such instances the fires 
have been fortunately discovered and extinguished 
before doing any harm. P. A. Montgomery, secretary 
of the Western Manufacturers' Mutual Insurance Com- 
pany, in special report No. 5 of the Manufacturers' 
Mutual Insurance Company, refers to this same ele- 
ment of danger, and suggests, as a remedy, the use of 
a funnel-shaped casting, cast in two parts, from 3 to 6 
inches in height, fitting elose at the top, and screwed 
to the floor, where the pipe passes through ; and he 
further recommends that a thimble of some non-com- 
bustible material should be put through the hole in 
the floor or partition and securely fastened on either 
side, in order to protect the wood from contact with 
the pipe. 

The light sheathing by which the pipes are often 
covered, being obliged to constantly absorb the con- 
fined steam heat, is extremely liable to reach a danger- 
ous ignition temperature. Sheathing reduced to such 
condition by being in close contact with the pipe, and 
so placed as to be susceptible to more or less friction, 
caused one of the five fires herein referred to ; another 
was caused by lumber dust in the dry house of a plan- 
ing mill sifting through the floor on to the pipes. The 
desirability of employing some sort of non-combustible 
covering for steam pipes, to prevent their contact with 
wood, dust, etc., is apparent. They should never be 
inclosed in wood sheathing. Professor Gibson, in a 
report to the Manufacturers' Mutual Insurance Com- 
pany, gives an exhaustive and instructive treatise on 
the merits of the various kinds of coverings. 



a steam pipe leading to an engine nieans the lois of 
ten timei as much beat from the coal pile. 

This at first sight may appear astonishing, yet it is, 
nevertheless, true, and in the case of the commoner 
kinds of engines more than true, because in them the 
available part of the heat is often not over one-twenti- 
eth of the whole. In such cases it is not uncommon to 
find nearly one-half of the coal thrown away by allow- 
ing boilers and steam pipes to remain unprotected. 

It therefore behooves engineers and persons owning 
steam plants to brick over the boilers and box in the 
steam pipes ; or, better yet, to get a good supply of 
asbestos covering and apply it liberally. There are 
thousands of cases where the money spent in this way 
will all be saved in the coal bill before the winter is 
half over.— Wood and Iron. 



Protect the Boilers and Steam Pipes. 

As the edge of cold weather approaches, people in 
this climate begin to look for suitable winter protec- 
tion. Heavier clothes are put on, and an overcoat 
over the outside ; houses are banked around, and storm 
doors and storm windows are put in place. All these 
things are done for the comfort of the individual and 
economy of the fuel required to keep the house warm. 
No one with his senses about him neglects these pre- 
cautions ; but what are we to think of the steam users 
who will leave the outside of the boiler and the steam 
pipes exposed to cold currents of air, and suffer a much 
greater financial loss by the continued condensation of 
steam ? Certainly they cannot be in their right minds, 
or else they do not appreciate the situation. The loss 
of heat by radiation varies according to the surface 
exposed and the difference in temperature between the 
two bodies. The surface of a steam pipe is very much 
hotter than the windows and doors of a house, hence 
for the same area much more heat will be carried away. 
It is not the loss of the actual number of units of heat 
in this manner that is the principal objection, but it is 
the attendant results which cause a much greater loss 
in other ways. Condensation which takes place in a 
steam pipe leading to an engine has two serious fea- 
tures about it. In the first place, the condensation 
carried into the cylinder is likely to cause an accident 
or break down ; and, in the second place, it should be 
remembered tiiat only about one-tenth of the heat put 
into the steam is available for producing power, and it 
is only upon this one-tenth that radiation has any 
effect ; hence, every bit of heat lost by radiation from 



AN IKFBOVED CENTEBING AFFABATTTS. 

An apparatus for centering axles, shafts, cylinders, or 
other work to be operated on by tools in a lathe or other 
machine is illustrated herewith, and has been patented 
by Mr. John E. Howard, of Altoona, Pa. The face 
plate, as shown in the lower figures, is fitted to rotate 
within a recess in the outer face of the bed plate, a 
series of three or four arms pivotally connecting it 
with the bed plate, the arms being each held by a 
sliding connectioil to the head of a pivot block fitted 
to turn in the face plate, while the arm slips along 
the pivot blocK when the face plate is turned in or 
on the bed plate. The inner ends of the arms may 
act directly on the article to be centered, or they are 
provided with anti-friction rollers for such purpose. In 
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HOWABD'S CENTEBINO AFFABATVS. 

the center of the face plate, at the back, is fitted the 
inner end of a handle, with a handle or jam nut, which, 
when the face plate is set to cause the jaws to center 
the work, will be tightened to clamp the face plate 
and bed plate together, a centering punch in the bore 
of the handle being driven into the end of the work to 
mark its exact center. Work of any diameter, from 
about the diameter of the face plate to a small fraction 
of an inch, may be centered by this apparatus with 
facility and exactness. A form of such centering ap- 
paratus, more especially designedr<for getting the cen- 
ter of a cylinder, or in holding a line thereat, is shown 
in the three upper figures. Here the face plate is 
arranged for rotation in the recess of the bed plate, 
but the centering arms, of which there are three, are 
pivoted at their inner ends to the face plate near its 
outer margin, the arms being adapted to slide through 
openings in swivel bolts or blocks fitted to the outer 
part of the bed plate. The handle has an inner clamp 
nut or collar in front of the face plate, beyond which is 
fitted a screw or other end cap having a central hole 
through which a cord is passed until its end knot stops 
within the cap. This cord may be run througha steam 
or other cylinder, as is at times required in construct- 
ing or repairing engines or other machines. 



Action of Products of Combustion upon Steam 
Jets. 

Herr R. Von Helmoltz has communicated to Wiede- 
mann''s Annalen, so says the Journal of Oas Lighting, 
some observations made by himself upon a jet of 
steam. He remarks that a jet of steam escaping from 
a hole of 1 or 2 mm. diameter, lighted obliquely and 
observed upon a black background, is invisible at the 
lower extremity, and presents toward the top the well 
known whitish appearance. This aspect may be 
modified in many ways. If an electrified point is 
brought near the steam, the jet immediately becomes 
azure blue, or, according to the power of the electri- 



cal machine, purple, red, yellow, green, etc. These 
tints are intimately connected with the dimensions of 
the liquid drops, and hence it follows that the electri- 
cal point has the power of provoking condensation of 
the supersaturated vapor which is found at the lower 
part of the jet. The same result is obtained by bring- 
ing near to the steam jet a platinum wire made brightly 
incandescent by an electrical current, or silver, iron, 
copper, or brass wires simply made red hot in a flame, 
or even glass heated below the red, or an organic mat- 
ter, wood, paper, etc., in a state of slow combustion. 
The products of any flame, whatever, with the excep- 
tion of the flame of pure alcohol, directed upon the 
jet of steam by the aid of a chimney or by simple 
blowing, produce a very energetic effect. Finally, traces 
of certain chemical substances introduced into the 
steam jet cause the same modification. Among these 
are hydrochloric and nitric acid, but concentrated sul- 
phuric acid especially shows the phenomenon. It is 
known that solid dust particles provoke the condensa- 
tion of supersaturated vapors, but their presence can- 
not be invoked here to explain the preceding facts. 

The author is of opinion that they may be attributed 
to a molecular concussion, the effect of which may be 
compared to that of mechanical concussion upon super- 
heated or supersaturated liquids. A fiame, for example, 
is the scene of closely approximated and extremely va- 
ried movements, and the chemical atoms which are in- 
cessantly passing in it from one combination to another 
are found in every kind of unstable condition. These 
movements and changeful states of equilibrium leave 
their traces in the products of combustion at a certain 
distance from the fiame properly so called, and deter- 
mine the observed phenomena. The luminous effect 
produced at the extremity of an electrified point and 
the presence of ozone in its vicinity show that this 
point is the cause of concussions comparable to those 
provoked by active combustion, and the analogy be- 
tween the two phenomena is found again in the fact 
that they both furnish means for making electricity 
pass through gas. As to solid incandescent bodies, 
they can act either through the emission of solid par- 
ticles from their surfaces or by the chemical concussions 
which they communicate to the surrounding gases. 
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One million Dollar Telescope. 

The chances are that the moon will be as well known 
to the inhabitants of the civilized world as the interior 
of Africa is at the present time. The telescope manu- 
factured by order of the late millionaire Lick for the 
university known by his name in California has enjoyed 
the distinction of being the largest and strongest in 
the world, but it is likely to undergo a comparative 
eclipse. Mr. Abram Clark, who made it, has under- 
taken the task of making one yet larger and more pow- 
erful. Should he succeed, as he is perfectly confident 
that he will, valuable additions may be expected to 
be made to our knowledge of the worlds by which 
we are surrounded. In a recent talk on the subject 
Mr. Clark disclosed some facts quite contrary to gen- 
eral belief in regard to astronomy. It has been popu- 
larly supposed that we had reached the maximum of 
effective telescopes. 

The big ones, the leading astronomers told us, dis- 
close little of the heavens' wonders. And they pointed 
out that the most important discoveries of the present 
century had been made by telescopes of a medium 
size. Hence the deduction that it was useless to 
bother with larger lenses. Such a theory, of course, 
gave us little of practical value to hope for from 
astronomy. With the telescopes now in use we could 
expect to determine more accurately the distance from 
the earth to the sun, or to lay bare more stars. But 
in discoveries of this kind the great mass of humanity 
could scarcely be expected to take any very great in- 
terest. It was the verdict of most of the professionals 
that the Lick telescope would be a failure, so far as 
adding anything to practical knowledge of the heav- 
enly spheres was concerned, but in this, as in many 
other instances, they were mistaken. It has already 
been demonstrated that, properly constructed and lo- 
cated, a big telescope is more effective than one of 
smaller size. It has been shown, in fact, that there 
is practically no limit to the power of a telescope, and 
that if a sufficiently powerful'one can be made, we can 
bring most of the planets near enough to examine 
their every nook and corner. 

The lens of the new instrument for the university at 
Los Angeles is to be 4(1 inches diameter, and Mr. Clark 
claims that he is able to make one five feet in diameter 
— one which will bring the moon within a few thou- 
sand feet of the earth. It is simply a question of time 
and money — mainly money, as a telescope with a five 
foot lens, properly mounted, would cost a million dol- 
lars. If Mr. Clark's position is true, and there is every 
reason to believe that it is, astronomy, a science which 
has been practically at a stand for years, will take 
giant strides. There will be practically no limit to 
the discoveries it can make, and there should come 
from it some practical benefits. Each year we will 
know more of the heavens, and of all sciences as- 
tronomy will be changed from the slowest to the mopt 
progressive. — Mail and Express. 
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THX SING 8ING ANTELOPE AND THE OOSOON 
ANTELOPE. 

People visiting the menagerie of the museum at 
Paris hardly are aware ot the wealth which is accu- 
mulated in that place. Not to mention those animals 
which obstinately hide from view in their sheds during 
the greater part of the day, there are many species of 
which only an imperfect view can be obtained 
or which are not seen to their advantage, being 
penned up in too narrow inclosures, the 
fences of which consist of wooden latticework, 
hiding the animals from the eye of the vis- 
itor. With these faults in the arrangement, 
however, it must be acknowledged the present 
directors cannot fairly be charged, for, having 
only limited means at their disposal, they can- 
not think of a radical transformation, and 
must restrict themselves to the introduc- 
tion of some gradual improvements in the 
old menagerie of Cuvier and Geoffroy Saint 
Hilaire. Nevertheless, the existing state of 
things is greatly to be deplored, because it pre- 
vents people from justly appreciating the value 
of a large number of mammals, as well as birds, 
which are interesting as regards their manners 
as well as their shapes. It is certain, for in- 
stance, that the antelopes would produce a 
much better effect if they were permitted to 
ramble over vast meadows, interspersed with 
shrubs and bushes, for then only the magnifi- 
cent Kob antelopes, a herd of which is in the 
possession of the museum, and which are the 
offspring of one male and two females given to 
the institution by M. Briere de I'lsle, who at 
the time was governor of Senegal, would be 
appreciated as they deserve to be. 

These Kob antelopes, as shown in the en- 
gravings accompanying this article, have a ro- 
bust but elegant form. Their heads are sur- 
mounted by pointed horns, diverging in the 
shapeof the arms of a lyre, slightly bent inward 
at their ends, and marked with rings at three- 
quarters of their length. Their necks are clothed 
with a sort of mane. The hair of the body, 
though not as long as that of the head region, 
is, nevertheless, longer than that of many 
other antelopes, and is always impregnated 
with a greasy substance. This peculiarity has 
already been pointed out by Laurillard, who 
proposed to name the above mentioned animal 
Antilope unctuosa, or greasy antelope. The 
general color of the coat is a light chestnut, 
changing to a yellowish white toward the pos- 
terior region of the body and the inside of the limbs, 
and grayish white on the throat and cheeks, while the 
extremities of the limbs are of a deep brown. The 
comparatively slender tail ends in a tuft of black hair. 
The ears are bordered with black on the outside, and 
lined inside with long white hairs, and white stripes 
or spots are seen near the hoofs, above the eyes, and 
upon the upper lip and the chin. 

The Kob antelope of Senegambia is scientifically 
called Kohus sing sing. According to M. De Roche- 
brune, it is quite common in Cayor and the Upper 
Senegal, and, according to M. Gray, on the banks of 
the Gambia — i. e., in the tropical region. Neverthe- 
less, the specimens which were brought over to our 
country seem not to really suffer from the severity of 
our winters. In the Jar- 
din des Plantesthej' spend 
the greater part of their 
life in the open air, and 
have no other refuge than 
an unheated shed. Far, 
however, from suffering 
under these conditions, 
they thrive admirably, and 
reproduce quite as well as 
they do in their native 
country. In fact, the in- 
formation given by M. 
Huet to the Society of 
Acclimatisation* shows 
that since 1880 not less 
than six Kob antelopes 
have been born in the 
menagerie of the muse- 
um. It is therefore prob- 
able that this species of 
antelopes would become 
acclimated without diffi- 
culty on the banks of the 
great rivers of Central 
France, and especially in 
Touraine. 

As many species of mam- 
mals and birds are spread 
over the whole of the Af- 
rican continent, one might 
be led to believe that the 
antelope discovered i n 

* Bulletin of t.hn Societe d'Accli- 
matieation, 1887, No. 5, p. 272. 



Abyssinia by Ruppell, and called by that naturalist An- 
Ulopas defassa, ought to b« classified along with the 
Kob antelope of Senegal. Nevertheless, M. J. Murie 
has pointed out* that two antelope skins which were 
brought to Europe twenty years ago from the Upper 
Nile by Baron Guillaume De Harnier, and kept in the 
Grand Ducal Museum of Hesse-Darmstadt, possess 




THE SING SING ANTELOPE. 

neither the greasiness nor the long and tufted 
hair of the Kobus sing sing. Besides, their coat has 
less of a reddish and more of a brownish color than 
that of the Kob antelope of the Senegal, and these 
differences in the nature "and the color of the hair 
seem not entirely to be caused by the season, for one of 
the two antelopes referred to was shot during the rainy 
season, while the other one was killed during the dry 
season. Nevertheless, the hair of both is shorter and 
darker than that of the Kob antelopes of the Senegal 
which are kept in the Zoological Garden of Antwerp,f 



*Note published in the Proceedings of the Zoological Society of 
London, in 1867. 

t In consequence of these differences the antelope of the Upper Nile has 
been named by Kavip Antilope Harnieri- 




and in ths Jardin des Plantes in Paris. The horns, 
however, have the same position as those of the sing 
sing antelope, and the same characteristics are found 
in the head of an antelope brought from Uganda by 
Captain Speke, and belonging undoubtedly to a species 
of antelopes called by that traveler Antilope N'samma.* 
Finally, also, the Mehedehet antelope, shot bj' Sir Sam- 
uel Baker on the banks of the Asua, at longi- 
tude 3° 12' west of Greenwich, resembles the 
Kobus sing sing. 

On the vast plains of Eastern Africa lives 
another species of the Kob antelope of shorter 
stature, which is called Kobus ellipsiprymnus, 
the Kobus with the crescent, on account of a 
white band which runs down from the os sac- 
rum, terminating in a point upon either thigh. 
The coat of this antelope is of a yellowish gray 
color, changing to a reddish brown upon the 
forehead and the chanfrin, and to white upon 
the throat, the muzzle, and above the eyes. 
These antelopes, just as others of their kind, 
chiefly like the neighborhood of rivers, and 
browse on tender herbs and aquatic plants. 
They form small herds consisting of several fe- 
males, two or three young males, arid one 
adult male, who watches over the welfare of all. 
As soon as he espies some danger, he starts off 
at a gallop and the whole herd follows his heels. 
On such an occasion, these animals, which have 
usually a somewhat heavy appearance, are 
seen in all their beauty, covering, with a sur- 
prising swiftness, vast spaces of territory, until 
they find some swamps or a river, into which 
they plunge without hesitation, and in this 
manner, it is said, they escape the lion, their 
most terrible enemy. In Eastern Africa the 
natives do not hunt this kind of antelope, as its 
flesh has a very distinct goat odor. 

The gorgon antelope (Antilope gorgone or 
Catoblepas gorgone), which also inhabits the 
south of the African continent, and a specimen 
of which may be seen in one of the inclosures 
of the Jardin des Plantes, differs so essentially 
from the Kob antelopes, the nilgauts, and the 
gazelles, and also from most other antelopes, 
that, at first sight, it is difficult to understand 
why naturalists should have classified it along 
with them under the same family name, to- 
gether with the gnu, its nearest relation. 
Nevertheless, on closer observation, several of 
the essential characteristics of the Antilopides 
are found in these two odd animals, which have 
the head and neck of a bull and the rump and 
tail of a horse (Fig. 2). In an article on antelopes in gen- 
eral f we have spoken already of the common gnu or 
Sparman's gnu (Catoblepas gnu), and we have shortly 
described the species, as well as some of the habits of 
that animal, according to the statements made by d iffer- 
ent travelers, and checked by observations in theimenag- 
erie of the museum. It would therefore be unnecessary to 
recall in this place thatgreat antelope of Eastern Africa, 
were it not to mention two facts which prove his ap- 
titude of living and producing offspring under the 
climate of Western Europe. The Jardin des Plantes 
is in possession of a female gnu born in captivity, 
and M. Blauw has also succeeded, even under the 
gloomy sky of Holland, in obtaining a young one 
from two gnus which he keeps in a deer park. These 

young ones, during t h e 
first part of their exist- 
ence, had no horns, and the 
color of their coat was red- 
dish gray, but gradually 
they have obtained the 
coat and the distinctive 
signs of the adult gnu. 
Their horns, afterfirst hav- 
ing grown in a vertical di- 
rection, by and by curved 
into two diverging hooks, 
and at the same time in- 
creased at the base so as to 
form a shield on top of the 
head. This shield does not 
exist in the gorgon ante- 
lope, whose horns, al- 
though very thick at 
the time of birth, remain 
separate and curve out- 
ward, bending inward only 
at their ends, nor does this 
antelope possess any trace 
of the tuft of black hair 
which is found upon the 



THE GORGON ANTELOPE, 



* Vide Speke, Journal of tbe 
Discovery of the Source of the 
Nile, 1863, p. 471, and also Ph. 
Sclater's note in the Proceedings of 
the Zoological Society of London, 
1864, p. 102. 

t Vide La Nature. No. 291, Dec. 
28, 1878, p. 49; No. 894. Jan. 18, 
1879, p. 98; and No. 297, Feb. 8, 
1879, p. 146. 
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middle of the nose of the gnu, but like the latter it 
has a real beard grown out from its chin and falling 
down upon the throat, and the top of the neck bears 
a rough mane extending to the withers. The coat of 
the gorgon antelope has a different color from that of 
the gnu antelope, being of an iron gray running into a 
reddish brown on the lower parts of the body. There 
appear to be vertical stripes upon the neck and the 
flanks ; but these stripes, which are not very notice- 
able, are not the result of a different color, as in the 
coat of the zebra or the tiger, but are produced merely 
by the position of the hair, which diverges, and the 
ends of which seem arranged in regular parallel lines. 
The mane as well as the tail of the gorgon antelope is, 
like that of Sparman's gnu, deeply shaded with black, 
and the hair of the tail touches the ground. 

According to Dr. Kirk, a well known explorer, the 
gorgon antelope is called kokong by the Betchuanas 
and nyumho by the Manganjas and the tribes which 
live on the banks of the Zambese. The English colo- 
nists (?) commonly call it the " blue wild beast." It is 
very common in that whole region of Eastern Africa, 
especially in the country of the Batokas and on the 
banks of the Shirwa, where it is found in numerous 
bands when it does not join the zebras which it accom- 
panies in their ramblings. It is also found in Zulu- 
land and in the West, in Damaraland, but it does not 
pass the borders of Cape Colony in the south. The 
natives hunt it very actively, less for its meat, which is 
tough and has a disagreeable taste, than for its skin, 
parts of which are in great demand. The tail of the 
gorgon antelope in fact is, in the eyes of the natives, a 
wonderful talisman, and able to procure success in war- 
like expeditions. 

Toward the middle of November the males of this 
species of antelope separate from their herds and roam 
around the country, always ready to pick a quarrel 
with other males whom they meet on their way. When 
they are suddenly surprised, they usually run once or 
twice in a large circle before taking to flight. — E. Ous- 
tcblet in La Nature. 
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Iianncta of tUe City of Paris. 

On the afternoon of Tuesday, October 23, the second 
of the Inman and International Company's steel twin 
screw steamers, which have been built by Messrs. J. 
& G. Thomson, was successfully launched from the 
premises of that firm at Clydebank, near Glasgow. 
This vessel, named the City of Paris, is a sister of the 
City of New York, which was completed by the same 
builders about four months ago, and has since made 
five single runs across the Atlantic. The City of New 
York, at the completion of her experimental run 
around Ireland from the Clyde to Liverpool, was fully 
described in our columns, and it now only remains to 
remind our readers that the principal dimensions of 
the two vessels are as follows : 

Length over all, 580 ft. ; length on water line, 585 ft. ; 
breadth, extreme, 633^ ft.; and depth, moulded, 42 ft.; 
the gross registered tonnage being 10,500 tons. The 
vessels have very fine and graceful lines, and their 
beautiful appearance is in nowise impaired by the 
clipper bows with which they are provided. Each ship 
is propelled by two sets of triple expansion engines, 
and, as already remarked, they are supplied with twin 
screws, so that if one engine or propeller should 
become disabled, they can proceed with the aid of the 
o<;her. This provision has more than once already been 
found of great value during the runs of the City of New 
York, the performances of that vessel not having been, 
so far, quite so successful or free from mishap as could 
be desired. It does not appear, however, that the 
failure to develop the contemplated speed is much, if 
at all, due to any shortcomings as regards the design 
and construction of the hull, it being almost impossible 
to conceive a form of body better calculated for the 
attainment of a high velocity through the water than 
that of the City of Paris and her sister. If there is any 
imperfection in the construction, in so far as contribu- 
tion to fluid resistance is concerned, it is perhaps in the 
arrangement of double butt straps. Valuable as these 
doable straps are as a source of longitudinal strength 
and of stiffness at the butt joints, it is yet to be feared 
that so many projections on the surface of the plating 
must be productive of an augmented skin frictional 
resistance, which may even exceed the highest value 
that has hitherto been assigned to it. We are not 
aware that the builders have made any allowance at 
all on this score, but certain it is that it is much too 
considerable to be wholly ignored. One of the most 
noticeable features in the design is the extent to which 
the principle of bulkhead subdivision has been carried. 
This alone should be sufficient to make the vessels 
highly popular in the Atlantic trade ; for much as one 
may value the advantages of a speedy passage, yet it is 
of far more importance that a passenger steamer should 
be safe against the consequences of collision or other 
such disaster than it is to be able to save a few hours' 
tinie in making the run from port to port. The twin 
screw system of propulsion contributes materially to 
the attainment of this source of safety, as it enables 
longitudinal as well as transverse bulkheads to be fit- 
ted in the spaces which under ordinary circumstances 



would hold a large volume of water. Hence, with a 
hole in one side of the machinery or boiler spaces, the 
vessel would still remain afloat, and be capable of 
steaming at a reduced speed. It has been anticipated 
that these qualities, combined with a very high rate 
of speed, will attract large numbers of passengers to 
the two ships, and consequently accommodation has 
been provided in each for upward of 2,000 persons. 

As might be expected, the launching of so large and 
handsome a vessel attracted thousands of visitors to 
Clydebank. The most complete and careful arrange- 
ments had evidently been made to secure the safe 
flotation of the ship, and the whole of the details in 
connection with the same were carried out in the 
quietest and most skillfull}' organized manner. It is no 
simple task to slide such a monster into the water, and 
this fact seems to have been keenly appreciated by the 
builders. Three dog shores were placed on each side 
of the bow, and these were knocked down in pairs at a 
time, but ere the foremost pair were struck the vessel 
was lively, and even slowly in motion. The duty of 
christening was performed by the Hon. Lady Campbell, 
of Blytheswood, and the launch was in all respects 
successful. 

The company invited, to the number of about two 
hundred, then adjourned to the large model room of 
the firm, where a very sumptuous repast was provided. 
The toast list which followed was short, so as to enable 
the party to return to Glasgow by a special train in 
waiting. The chair was occupied by Mr. George 
Thomson, Mr. James Thomson being at present in the 
United States, having accompanied the City of New 
York thither on her last trip. In proposing the toast 
of " The City of Paris and the Inman and International 
Steamship Company," Mr. Thomson said that the 
vessel just put into the water, like her sister, the City 
of New York, would, he hoped, prove a favorite among 
those crossing the Atlantic ferry. He was quite sure, 
and the City of New York had demonstrated the fact, 
that as regards seaworthiness, and all that pertains to 
the safety and comfort of passengers, these vessels 
were all that could be desired ; and there was nothing 
wanting in those respects. 

Mr. Taylor, of the Inman and International Steam- 
ship Company, in responding to the toast, said he 
would remind those who expected the City of New 
York to develop at once her highest speed, that the 
attempt to do such a thing would altogether spoil 
every chance of attaining the object her owners had in 
view, viz., that of making her an ultimate success. 
Some writers in the press appear very impatient be- 
cause the ship has not so far done all they thought she 
would do. He was sorry they had made such a mis- 
take. Some of them thought she would at once start 
off and beat the best performance of the Umbria, but 
he would remind these people that the Umbria and her 
sisters are improving all the time, and that they did 
not at first develop the speed of which they are now 
capable. The owners of the ships have received every 
assistance from the builders in their efforts to remove 
all hindrances to success. They hoped soon to satisfy 
their customers by fast steaming ; for as the vessels 
are intended chiefly for passengers, if they do not suc- 
ceed in attracting passengers, they must inevitably be 
financial failures. Advantage has been taken of their 
experience with the City of New York, and some 
trifiing details in the City of Paris have been amended. 
This is the second vessel of the same name which has 
been built for the Inman Company. 

Notwithstanding Mr. Taylor's references to other 
Atlantic steamers, and the gradual improvement in 
their speeds since they made their first voyages, there 
will be many, says the Engineer, who will still think 
that the City of New York might reasonably have been 
expected to show better results than were attained in 
her earliest runs. The trial trip speeds of most steam 
vessels exceed those of their after working life, so much 
so that the subject has become one of jeering comment ; 
it being alleged that the conditions of the trial are gen- 
erally so favorable as not to afford a fair criterion of 
actual work. It would seem, however, that the earliest 
trials are really made under difficulties, and that the 
forcing of the new machinery to its highest capabilities 
is attended with risk. This is, no doubt, to some ex- 
tent the case ; but yet the risk is commonly faced, and 
the maker of the engines is content to abide by the 
results so obtained. It is difficult to understand in 
what respects the conditions under which the engines 
of the City of New York have been so far tried differ 
from those existing in other newly built steam vessels, 
and most people will conclude, however rashly, that 
her performances have been disappointing. Our own 
impression is that the ship is short of steam ; she has, 
be it remembered, only fifty-four furnaces, as against 
the seventy-two furnaces of the Etruria The City of 
New York has now nine boilers ; if a tenth were added, 
the additional six furnaces would supply just that 
which she now seems to lack, and there is no good 
reason why this boiler should not be given her. The 
enterprise of the owners and the skill of the builders 
are beyond question, and hence the perplexity which 
has arisen. Great things were very reasonably ex- 
pected of the two ships ; for why should so much 



money have been spent, and such skillful service 
secured, unless the "Atlantic record" was to be 
beaten ? We heartily trust that all difficulties will 
soon be surmounted, and that the two magnificent 
vessels now added to the Inman and International 
fleet will prove to be a great advance in the solution 
of the problem of swift, safe, and comfortable ocean 
navigation. 
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A Nenr Rocket Signal. 

A new signal has recently been brought out by the 
Cotton Powder Company, of Queen Victoria Street, 
London. The distinguishing features of this invention, 
says Engineering, are that no stick is required, and 
there is no back fire. The rocket takes the form of a 
metal cylinder, in the base of which is the propelling 
charge. Above this is a charge of tonite, and above 
this again a star composition. The rocket is placed in 
a phosphor-bronze socket, which may be screwed or 
let into the rail of the ship. When it is required to 
fire it, a firingtube is placed in the center of the rocket 
and to the top of this a lanyard is hooked. The pro- 
pelling charge is fired by simply pulling the lanyard, 
and the signal is propelled upward at one impulse. 
The wire fuse by which the detonating charge is ex- 
ploded is at the same time ignited, and this burns until 
the rocket has reached the maximum height, which is 
600 ft. The stars are thrown out, giving a brilliant 
illumination, and the tonite charge then explodes. 
The noise of the explosion is equal to the firing of a six 
pounder gun, but being high, is heard at a great dis- 
tance ; indeed, in one instance a disabled vessel 
brought another to her assistance from a distance of 
12 miles. These rockets are so portable and easy to 
fire — no match or portfire being required — that they 
are very suitable for boats, and doubtless many lives 
would have been saved had they been in use in cases 
where shipwrecked crews have had to take to the 
boats. The Board of Trade have authorized their sur- 
veyors to pass these rocket distress signals in lieu of 
both guns and rockets, so that many lines of steam- 
ships have landed their guns and use these signals in- 
stead. The National Lifeboat Institution are also 
introducing them with red stars, which is the distinc- 
tive signal to summon a lifeboat crew. A further ad- 
vantage in this form of rocket is that a combination of 
colors and number of stars can be so arranged as to 
form a code on the principle of the Morse alphabet, a 
feature which may prove of great importance in naval 
maneuvers and for torpedo boat operations. The 
full sized rockets are 7 in. long and 2 in. in diameter. 
A smaller size, which is called the " rocket light sig- 
nal," is also made. This has no explosive charge. An- 
other modification of the idea consists of a sound 
signal, which has no stars. This takes the place of a 

gun. 

— < I I I » — - 

The Galapagos. 

Prof. Leslie A. Lee speaks as follows concerning the 
recent visit of the Fish Commission steamer Albatross 
to the Galapagos Islands : 

The islands presented a very inhospitable look along 
the shores, with the black lava cropping out every- 
where ; but in two of them (Chatham Island and 
Charles Island) the interior was extremely fertile and 
pleasant. Collecting was always difficult ; but, with 
the co-operation of officers and men, we obtained a 
great quantity of material. We naturally looked to 
the birds first, on account of Darwin's previous work 
there. We have over S50 good bird skins, besides seve- 
ral hundred specimens in alcohol and a few skeletons. 
Of the fifty-seven species before reported from there, 
we obtained examples of fifty or more, and we have, in 
addition, several which are apparently new to science. 
We hope, with our material, to settle some of the curi- 
ous problems of these islands. 

We secured specimens of all the reptiles which have 
been before found there, and also hope that we have 
two or three new lizards. The tortoises excited great 
interest, and it would please you to see the many large 
ones which are now crawling about our decks. We ex- 
pect now that we shall be able to raise them in the 
States. 

Fishing was good at all of our anchorages, and we all 
had sport in catching fishes over the ship's side. We 
got between thirty and forty species in all, including a 
large brown "grouper," which is there caught and 
salted for the Ecuador market. 

One night, while running from one island to another, 
we stopped and drifted for a while, and put the electric 
light over the side. Besides many small things, large 
sharks came around in great numbers. More than 
twenty were seen at once. 



A Venerable Toad. 

Local antiquarians and zoologists are enchanted at 
present with a live toad found in the course of railway 
excavations at Greenock, Scotland. The toad is from 
20,000 to 30,000 years old, as the stratum of clay in 
which it was found certainly dates from the glacial 
period. Its mouth is sealed up. It breathes slightly 
through the nostrils, and though the eyes are quite ex- 
pressive, it does not seem to see. 
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ENGINEEHING INVENTIONS. 

A railroad rail fastener has been pa- 
tented by Mr. Charles Netter, of New York City. It 
consists essentially of a clamp plate formed with a 
recess in one edge, in combination with a keeper of 
novel form having enlarged lower end and inclined side 
recesses, for fastening the rails to metallic or other ties. 

A rotary engine has been patented by 

Mr. James I. Friar, of Pascagoula, Miss. It is made 
with a cylinder having a concentric longitudinal open- 
ing and a cam held on such opening at each side of the 
cylinder, in combination with a piston traveling in the 
opening, and gates adapted to slide radially in the 
piston and carrying friction rollers traveling on the 
cam. 

A car coupling has been patented by 

Mr. Thomas J. Eddleman, of Fort Worth, Texas. The 
link has a lateral hook and vertical perforation, while a 
laterally swinging gale extends part way across the 
mouth of the drawhead, the invention also covering 
other novel features, whereby the car may be uncoupled 
from the sides, and a car provided with this coupling 
may be coupled to one having the ordinary link and 
pin coupling. 

•-♦-• 

UISCELLANEOTTS INVENTIONS. 
A portable house has been patented by 

Mr. Drummond Welburn, of Orlando. Fla. The inven- 
tion covers novel features of construction and combi- 
nations of parts, the principles of which may be em- 
ployed in building two-story houses, or in the building 
of outhouses and houses for birds and beasts. 

A thill coupling has been patented by 
Messrs. Enoch F. Drake and Alfred C. Wait, of Salina, 
Kansas, This invention covers a novel construction 
and combination of parts designed to overcome all 
rattling, and to effectively and securely hold the thill or 
pole against accidental displacement or detachment. 

A water wheel has been patented by 

Mr. Selden B. Lard, of Waterville, Kansas. It is made 
with a series of overlapping leaves or buckets pivoted a 
little at one side of their center, and with a series of 
loosely pivoted and sliding catches for engaging the 
leaves or buckets when folded, to lock them closed. 

A hand truck has been patented by 

Messrs. Wiltshire Sanders and John B. Rafferty, of 
Reno, Nevada. It is especially designed for handling 
large boxes and baggage, having a frame located in- 
termediately between the wheels, with a roller having 
projecting handles supported to turn freely in bearings. 

A fire escape has been patented by Mr. 

Louis P. Santy, of Clements. Kansas. This invention 
consists principally of three systems of lazy tongs con- 
nected together and arranged to be elevated and 
lowered by a screw mounted in the platform of a 
truck, to which the device is adapted to be attached 
for use in streets. 

A wrench has been patented by Mr. 
Joseph Gr. Hoffman, of Ste. Genevieve, Mo. This inven- 
tion relates to a socket wrench, the jaws of which are 
designed to safely withstand torsional strains, and be 
readily locked to fit nuts or other articles of any given 
size, or be made self-adjusting to fit articles of various 
sizes. 

A velocipede has been patented by Mr. 
Francis M. Wolf, of Springfield, Mo. It has two large 
drive wheels and two small wheels adjusted to a frame 
of novel construction, being designed as a simple and 
inexpensive vehicle with which a high rate of speed may 
be attained on ordinary roads, and which may be 
readily steered and controlled. 

A shoe clasp has been patented by Mr. 

Herbert S. Pullman, of Rockville, Conn. It is espe- 
cially adapted for use with arctic overshoes, the ob- 
ject of the invention being to economize in metal and 
produce a simple, easily manipulated tongue adapted 
for use in connection with the ordinary form of keeper 
and in essentially the ordinary manner. 

A stove pipe drum has been patented 
by Mr. Mark J. Liddell. of South Englewood, 111. It 
is made with an outer cylinder, an intermediate cylinder, 
-and an inner draught pipe, the latter having near its 
lower end an opening and a damper, the device being 
adapted to facilitate the radiation of heat passing 
through a draught pii>e from a stove or heater. 

A washing machine has been patented 

by Mr. Jacob L. Martin, of Leo, Ind. The machine is 
of that class in which one washboard is reciprocated 
with its face in proximity with the face of another 
washboard, to secure durability and easy operation of 
the machine, and holding the articles to be washed 
to the action of the washboards. 

A well boring apparatus has been pa- 
tented by Mr. Benjamin Andrews, of New Orleans, La. 
Combined with a non-rotating well tube is a boring 
head which rotates on the lower end of the tube, and a 
tube working within the latter and detachably connect- 
ed with the boring head, so that it may be utilized for 
rotating the latter, with other novt^l features. 

A shutter worker has been patented by 
Mr. Franklin W. Kelly, of Vermontville, Mich. This 
invention covers certain novel combinations of parts 
and details of construction to prevent the outside gear- 
ing from becoming clogged or injured by rain, ice, or 
snow, to provide for the ready detachability of parts, 
and to render the clutch mechanism safer to work and 
more durable. 

A line holder for bricklayers has been 
patented by Mr. Julius C. A. Vogelsong, of Ardmore, 
Pa. It consists of a flat pm with a shoulder to engage 
the corner of a wall, a bearer to rest upon the face of 
the wall, a recess at the inner end of the shoulder, a 
handle, and guide holes for the line, by which a gauge 
line may be readily applied when either a corner or flat 
surface is available, 

A mast hoop has been patented by Mr. 

Charles S. Mott, of Patchogue, N. Y. It is of that 
description in which two separate sections are hinged 
to each other and provided with a spring catch for 
locking them together, the •bject of the invention 



being to simplify, strengthen, and improve the con- 
struction both of the hinge joint and the locking and 
unlocking joint. 

Aknockdown box has been patented by 

Mr. Casbar G. Krikorian, of Smyrna, Turkey. It is 
preferably made of wood, with sides and ends so 
hinged to a bottom piece that when thrown up at right 
angles they will rest on the upper face of the bottom 
piece, the invention also covering other novel features 
in the construction of a box specially designed for 
transporting fruit, etc. 

A combined scarf tip and fastener has 

been patented by Anna L. Seibert, of New York City. 
Its body has a toothed tongue and a slide, and is also 
provided with an opening for the reception of a scarf 
band and a spur for engaging the band, the device 
effecting a saving of cloth and dispensing with the use 
of the ordinary pin for engaging the neck band to the 
shield. 

A case for surgical or other instruments 

has been patented by Mr. William R. Ijconard, of New 
York City. Combined with the bed of the case are 
sockets or clamps pivoted to the bed to move laterally, 
and hinged to swing vertically, with other novel 
features, whereby aa instrument maybe conveniently 
and expeditiously extracted or replaced without the 
fingers coming in contact with the blajle. 

A music box has been patented by Mr. 
Emile Bornand, of Ste. Croix, Switzerland. The main 
spring case has a gear wheel meshing into the pinion of 
the wind wheel, and a second gear wheel meshing into 
a pinion on, the cylinder shaft, there being ale-o other 
novel features, by which the cylinders can be easily 
and accurately placed in position in the box and 
quickly interchanged. 

A ventilator has been patented by 

Messrs. George and David Lemley, of New Orleans, La. 
The body has an open upper end, above which is held a 
conical cap, a series of circumferenlially arranged bell- 
mouthed pipes projecting through the body below the 
top, and having inclined and converging inner ends, 
the construction being designed to create an upward 
draught capable of counteracting any draught having a 
downward tendency. 

Two kinds of plastering composition 

formthesubject of two patents issued to Mr. John H. 
Fitzgerald, of Frankford, West Va. That to be used 
for the first coat consists of sand, sawdust, plaster of 
Paris, slaked lime, sugar, and carbonate of soda, while 
that for the second coat is made of cream of tartar, 
pumice stone, sugar, lime, and plaster of Paris, each 
composition being compounded and applied in propor- 
tions and after a manner described. 

A double acting force pump has been 

patented by Mr. Winfield S. Shahan, of Russell, Kansas. 
At the upper ends of side standards a lever is ful- 
crumed to which the plungers are pivoted, so that by 
operating the single lever both plungers are alternately 
raised and lowered, the lower end of each plunger 
having a flexible packing formed with a concave cup at 
its lower surface, so that the pressure of the water in 
the cup will expand its lower edge and. thus automati- 
cally pack the plunger. 
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Pattern letters and figures to place on patterns for 
castings. (H. W.) Knight & Sod, Seneca Kails, N. Y. 

Lathes for cutting irregular forms. Handle and spoke 
lathes. I. B. Merritt Co., Loekport. N. Y. 

For Sale— U. S. patent No. 387,364. Book clip. Ad- 
dress, J. W. Nolan, 85 Randolph St.. Chicago. 111. 

One steam passenger elevator, " Tufts." Two cylin- 
ders, 8" x 10" ; car, 7' X 7' ; inside finely finished. Lately 
running in " Butler Exchange," Providence (displaced 
by two hydraulic elevators). In excellent order. For 
sale low by Volney W. Mason & Co., Providence, R. I. 

A French engineer (of the Ecole Central de Paris) set- 
tling in the City of Mexico with his family, desires to act 
as agent or correspondent for American manufacturing 
and commercial houses. Address L. Poillon, Hotel Grif- 
fon, 21 9th Street, New York. 

Teneriflle and its Six Satellites; or, the Canary Islands 
—Past and Present. By Olivia M. Stone. With maps 
and illustrations from photographs taken by Harris 
Stone. In two volumes. Price, $15.00. Address Munn 
& Co., 361 Broadway, New York. 

All books, app., etc., cheap. School of Electricity, N. Y. 

Just Published— E\ementB of Electric Lighting, in- 
cluding electric generation, measurement, storage, and 
distribution. By Phillip Atkinson, A.M., Ph.D., author 
of Elements of Static Electricity. 260 pages; 104 illus- 
trations. Price, $1.50. For sale by Munn & Co., S61 Broad- 
way, New York. 

Pratt & Letchworth, Bufalo, N. K, 
solicit correspondence relative to manufacturing spec- 
ialties requiring malleable gray iron, brass, or steel cast- 
ings. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
■NTiFic American StJPPiiEMKNT sent to them free. 
The Supplement contains lengthy articles embracing 
the whole ranire of engineering, mechanics, and physical 
■cience. Address Munn & Co.. Publishers, New York. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mtg. Co., Chicago, 111. 
Link Belting and Wheels. LinkBeltM. Co., Chicago. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.-I 

Lockwood's Dictionary of Terms used in the practice 
of Mechanical Engineering, embracing those current in 
the drawing office, pattern shop, foundry, tltting, turn- 
ing, smith's and boiler shop, etc., comprising over 6,000 
definitions. Edited by a foreman patternmaker. 1888. 
Price, $3.00. For sale by Munn & Co., 361 Broadway, New 
Y«rk. 



Iron Pianer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Meta! Co., Chicago, III. 

The Holly Manufacturing Co., of Loekport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Wrinkles and Recipes— Coxxi^WqA from the Scien- 
tific AMEiiiCAN. A collection of practical suggestions, 
processes, and directions for the m echanic, the engineer 
the farmer, and the housekeeper. Illustrated colored 
frontispiece. Edited by Park Benjamin, Ph.D. Third 
edition. Price, $2.00. t'or sale by Munn & Co., 361 Broad- 
way. New York. 

Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co.. Norwich, Conn. 

Billings'' Patent Adjustable Four and SixInchPocket 
Wrenches. Billings & Spencer Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-ofE 
Couplings. The D. Frisbie Co.. 112 Liberty St., N. Y. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co.. Rochester, N.Y. See illus. adv., p. 28. 

RoUstone variety lathe — bores, beads, and turns at the 
same time. Rollstone MachinB Co., Fitchburg, Mass. 

Belting.— A good lot of second hand belting for sale 
cheap. Samuel Roberts, 369 Pearl St., New York. 

Duplex Steam Pumps. Volker & Felthousen Co., Buf- 
falo, N. Y. 

^^Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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1. Elegant plate in colors of two cottages costing from 

twelve to fifteen hundred dollars, details, etc. 

2. Elegant plate in colors of two residences at Spring- 

field, Mass. 

3. A villa at New Rochelle, N. Y., recently built at a 

cost of eight thousand six hundred dollars. Per- 
spective and floor plans. 

4. Full page illustration of the new " Times " build- 

ing, New York City. 

5. A Queen Anne house at Richmond Hill, N. Y., 

costing five thousand dollars, complete. Plans 
and perspective. 

6. A residence at Orange, N. J., costing thirteen 

thousand three hundred dollars complete. Per- 
spective and floor plans. 

7. A small house or oflice costing one thousand 

dollars. Floor plan and perspective. 

8. A Queen Anne cottage at Richmond Hill, N. Y. 

Cost about seven thousand five hundred dollars. 
Plans and perspective. 

9. Pavilion of the Republic of Chili at the Paris Ex- 

position of 1889. 

10. Sketch of John Bunyan's pulpit, formerly in the old 

meeting house at Lambeth. Sketch of old meet- 
ing house at Lambeth. 

11. A residence at Worcester, Mass. Perspective and 

floor plans. Cost about eight thousand dollars. 

12. Design for a Hotel at Richmond, Va. 

13. The New Municipal. Buildings, Glasgow, recently 

opened by Her Majesty. 

14. The Glasgow Exhibition— view from under the cen- 

tral dome. 

15. Perspective and floor plan of the Episcopal Church 

at Richmond Hill, Long Island, built at a cost of 
four thousand dollars. 

16. A Barn and Carriage house for eight hundred dol- 

lars. Plans and perspective. 

17. Miscellaneous contents : Decoration of windows. — 

The atrium in Roman houses.— Interesting ex- 
periments with Portland cement. — Shavings as a 
filling.— Idaho streams that vanish. — The practi- 
cal limit of speed.— Ventilation of cow stables. — 
Polishing granite. — Substitute for white pine.— The 
hardy blue passion fiower, illustrated. — Ivy on 
buildings.- Petrified wood in Texas.— Roman tes- 
selated pavement at Box, England, illustrated.— 
Slow-burning construction, illustrated with three 
figures.— Hedges of fiowering plants.— The squares 
of Paris —The Hartman inside sliding window 
bhnd, illustrated.— A new woodworking machine, 
illustrated —The M. H. Jacobs portable warm air 
furnace, illustrated.- An improved self-draining 
fioor for stalls, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engraving?, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Publishers, 

3G1 Broadway, New York. 



TO INVENTOES. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the Uoited States and all 
foreign countries may be had on application, and persons 
coDtemplatintr the securiUK of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.. office scientific AMERICAN, 361 Broad- 
wa^) Ntw T«rk. 



INDEX OP INVENTIONS 

For nrhlcli Ijettera Patent of the 
United States wrere Granted 

October 30, 1888, 

AND EACH BEARING THAT DATE. 

rSee note at end of list about copies of these patents.] 

Addressing maeiiine, automatic. Brooks & Beal... 392,0118 
Alarm. See Burtriar aiarm. 

Aibum, picture, H. Boussemaere SDl.'.tliS 

Augers, twisting, M. Hardsocpr 392,1 i9 

Axle lubricator, M. W. Brown 391,942 

Axle lubricator, car, A. W. Wright 392,142 

Backhand loop and terret, combined, J. McE'ad- 

den 392,058 

Bag. See Paper bag. 

Bag machine, L. D. Benner 391,936 

Baling press, A. Swab 392,081 

Baling press, A. Wickey 392.085 

Bed bottom, B. A. Cleaveland 392,009 

Bed, folding, J. H. Hiscock 391,818 

Bell ringing apparatus, VV. Schouren 392,072 

Bells and annunciators, detachable circuit closing 

device for electric, J. D. Randall 391,917 

Bench. Wash bench. 

Blast apparatus, sand, H. A . & H. A. House, Jr. . . 391,971 

Blast pipe, H. Appleby 391,931 

Boat. See Ferry boat. 

Boats, outrigger for row, H. E. Campbell , 391,944 

Boats, rolling seat for row, J. R. Breese 391,939 

Bolt, bar, etc., O. R. Butler 391.879 

Book and index, combined, H. Q. Bazall 392,066 

Book covers, manufacturing, F. H. Lieker 391,977 

Book holder, A. J. Gibbs 392,115 

Books, binding tor blank. Miles & Haas 391,810 

Boot and shoe tree, S. Mawhinney 391,978 

Boring and tapping tool, G. W. Buck 391,777 

Boring mill, A. C. Stebbins... 392,170 

Bottle cleaner, W. D. Butz 392.102 

Bottle stopper, J. H. Corey 391,948 

Box. See Letter box. Paper box. 

Brace tor holding bits or other tools, J. T. Ped- 

er,-en 392,062 

Bracelets. Cottle 391,88.') 

Bracket. See Curtain roller bracket. 

Braiding machine, F. L. Veerkamp ef ol 391,929 

Brake. See Car brake. Pressure brake. Sled 

brake. 
Brewing, apparatus for preparing yeast for use in, 

N. Bradley 391,775 

Bridge, L Barnes 392.094 

Broom, whisk, M. C. Howard 391,796 

Brush attachment tor machines for uniting kolt 

fabrics, N. H. Bruce 392,005 

Brush, marking, S. S. Harman 391,964 

BuflQng apparatus, G. Westinghouse, Jr 391,997 

Burglar alarm and sash lock, combined, A. B. 

Caudle 891,881 

Burner. See Gas burner. Oil and gas burner. 

Petroleum burner. 
Camera. See Photograghic camera. 

Can filling machine, J. B. Hodapp 391,795 

Canal lock, A. L. Blackman 392,002 

Cane and stool, combined, W. Leisner 391,901 

Canister, F. Reil 392,068 

Car brake, G. P. Campbell 391,8.37 

Car brake and starter, T. Rhoads 391,818 

Car coupling, Carolan & Lee 392,104 

Car coupling, T. J. Eddleman 391,952 

Car couplinf^ M. J. Lorrain 392,044 

Car coupling, F. B. Von Alten 391,993 

Car coupling, J. P. Weber 391,828 

Car tor electric railways, motor, I. W. Heysinger. 391.793 

Car heater, C. S. Dean 392,147 

Car, tram, O. Blessing 391,774 

Cars, running board for, Deyell & Watkios 392,015 

Carbon filaments, fiashing apparatus for, J. W. 

Packard 391,816 

Carding machines, drawing attachment for, J. 

Cheyne 391,781 

Cards, binding, J. F. Tapley 391,988 

Carpet'stretcher, J. A. Boice 392,011' 

Cart, road, L. Burg 391,8:16 

Cart, road, B. F. Rlx 391,86:1 

Case. See Show case. 

Case tor exhibiting decorative art, H. W. & T. L. 

Kraatz ;ffl2?):i8 

Casting printers' rollers, apparatus tor, D. J, 

Reillv 392,166 

Ceiling, metallic, L. L. Sagendorph 391,821 

Cellars or basements, waterproof device tor, L. 

Ritter 391,662 

Chain link, F. Egge 392,149 

Chair. See Folding chair. 

Chair, E. E. Koken : 392.174 

Chair, A. W. Stewart 391,822 

Check hook, P. McFaddin 391,910 

Chinch trap, R. H. Wilson 391,930 

Churn, O. K. Davidson 392,012 

Churn, S. Friend 391,787 

Churn, Pratt & Parker 392,165 

Churn, L. Snyder 391,984 

Churn attachment. Loth & Ziegler 392,045 

Cigar bunching machine. Browning & Logan 392,100 

Cigar bunching machine, E. A. Kitzmiller 391,976 

Cigar bunching machitae, J . E. Smith 392,076 

Circuit closing mechanism, G. E. Ongley 391,855 

Clasp, F. Armstrong 391,772 

Cleaner. See Bottle cleaner. 

Clock, alarm, A. M. Lane 391,802 

Clock, electric self-winding, V. Himnier 391,969 

Clock, rewinding, C. B. Emery 391,886 

Clock, springs, clamp barrel for, C. E. Emery 391,885 

Closet. See Dry closet. Water closet. 

Cloth, machine for rolling and unrolling, S. 

Moritz 392,055 

Cloth stretching roll, Q. W. Miller 392,061 

Coal washer, S. Stutz 391,926 

Cotfins or caskets, machine tor forming corners 

of, T. 1). Hammond 392,118 

Collar, horse, C. F. Allen 391,872 

Colter clamp, S. Landauer 392,156 

Compound or expansive engine, A. G. Brown 391,941 

Conduits, machine for making, G. Richardson 392,06!i 

Cork extractor, B. B. Gilchrist :f92,116 

Coupling. See Car coupling. Pipe coupling. 

Whiflaetree coupling. 

Cultivatortooth.T. H. Noxon 392,060 

Cup. Sse Oil cup. 

Cup holder, I'.L. Chapman 392,105 

Curling iron heater, b". A. Frick 392,151 

Curtain roller bracket, sash lock, etc., S. H. Scott. 391,922 

Cut-otr, automatic. Brown & Bdgineton 391,877 

Cutter. See Paper cutter. 

Damper, isothermal, J. H. Haldeman 391,844 

Dental tool, J. P. Carmichael 392,006 

Dial, medicine. M. B. Wesson 391,996 

Dish washing machine, Cochran k Kritch 391,782 

Draught and dust excluder, T. J. Porter 392,065 

Draugbt reKUlutor, M. A, Despeisiis 



© 1888 SCIENTIFIC AMERICAN, INC. 



3i6 



^mnixiU %mmtm. 



[November 17, 1888. 



Dredge prospectiOK, J. Hatch 392,120 

DrilliDR riifs, bull wheel for, M. Grossmayer 391,791 

Drills, feedinfi appliance forradial, A.C. Stebbins, 392,169 

Drinking glass. C. E. Buckland 392,145 

Dry closet, D. S. Hayes 391,9(!fi 

Ear trumpet, J; E. Lee 392,040 

Easel, picture frame, and pocket, combined, T. E. 

Reeder 392,067 

Electric circuits, cut-out for. H. C. McDill 391,853 

Electric conductor, H. F. Campbell 892,103 

Electric distribution by alternating currents, O. 

Zipernowaky e< ed 392,090 

Electric machine regulator, dynamo, S. D. ITield.. 391,954 

Electric motor, W. E. Hyer 391,797 

Electric switch, automatic, I. L. Roberta 392,167 

Electric switch or cut-out, W. C. Bryant — 391,943 

Electrical diatribution, apparatua for, G. B. Fra- 

ley 392,114 

Electrical distribution, sy&tem and apparatua for. 

M. M. M. Slaitery 391,923 

Electrical switch, O. B. Johnson 392,034 

Electrode for secondary batteries, G. H. Stout.... 392,080 

Embroidering machine, E. Cornely 392,010 

Engine. See Compound or expansive engine. 

Rotary engine. Steam engine. 

Equalizerfor vehicles, J. Caulfleld 392.007 

Excavator for removing anow, rotary, E. Leslie... 391,903 

Excavators, casing for rotary, E.Leslie 391,304 

Extractor. See Cork extractor. 

Eyeelasa frame, A. J. Bellati 391,934 

Eyeleting machine, E. B. Stirapaon, Jr 391,925 

Faucet aocket, Fox & IToerster 391.891 

Feather boas, making, R. T. Bene 392,095 

Feed regulator, S. M. & W. H. Graumlich 392,027 

Feed water, heating. L. Seligmann 392.073 

Felly plates for carriage wheels, die for making, 

J.U. English 392,110 

Fence machine, W. H. Belles 392,001 

Fence machine, A. Jones 391,897 

Fence machine, picket, F. W. Kelly 391.851 

Fence post, J. W. Griswold 391,790 

Fence post, metallic, H. C. Tucker 391.869 

Fence post or pile driving machine, Tate & Dixon 391,823 

Ferry boat, J. Steen 392,079 

Fifth wheel, H. M.Oliver 391.914 

Kilter, oil, C. F. Baker 392,092 

Firearm, Field &■ Hindley 391.953 

l<'irearms, charger for magazine, S. J. Mixter 391,811 

Firearms, sight for, E. J. Cutler 392,108 

Fire extinguiahei-. Smith is, Nuebling 392.168 

Fire extinguishing apparatus, automatic, E. P. 

G leason 392,117 

Fishing reel handle, T. G. Turner 391,992 

Flue stopper, W. P. Walter 391,870 

Fodder loader, J. Mishler 391,979 

Folding chair or settee, H. J. Harwood 391,965 

Forge, smith's, G. W. Hicoi 392,153 

li'rame. See Eyeglass frame. Revolving frame. 

Fruit gatherer, C. G. Wilson (91,829 

Fruit packing machine, A. N. Clark 392,106 

Fuel, apparatus for burning oil for, S. H. Robin- 
son 391.819 

Furnace. See Metallurgical furnace. 

Furnace feeder, W. E. Allington 391,873 

Garment supporter, J. P. I^indsay 392,042 

Gas burner, regenerative, W. Stern 391.866 

Gas burners, making incandescent, E. Moreau 392,129 

Gas engines, anti-fluctuator for, J. R. Daly 392,109 

Gas governor, Williams & Fewlass 392,089 

Gate, Gehrett & Cartlich 392,024 

Gearing, f rictional, G. F. Evans 392,111 

Glass. See Drinking glass. 

Goods, apparatus for automatically delivering, A. 

Junghans 392,037 

Goods, apparatus for delivering. S. Stanbridge 392,139 

Grain distributer, J. H. Tromanhausnr 392,171 

Grate dumping apparatus, S. R. Scharf 392,137 

Gunpowder press and gralner, P. A. Oliver (r) 10,965 

Hame, R T. Semmes 391,986 

Hammock or camp chair, F. O. Farwell 392,112 

Hanger. See Hat hanger. 

Hanger f ordiaplaying textile articles, M. Tuchf eld 391,868 

Harvester, cotton, J. J. Perkins 391,982 

Harvesters, bundle carrier for self-binding. R. 

Perry 391,857 

Harvesting machines, platform adjustment for, 

J.Q.Hart..., 391,W5 

Hat hanger, P. F. Coughlan 391.784 

llata, rest for packing, J. W. Seymour 392,074 

Heat regulator, automatic electric, W. A. Con- 
nelly 891,783 

Heater. See Car heater. Curling iron heater. 

Heater, McDowell & Bicknell 392,162 

Heel weight, G. Howland 392,154 

Hides or skins, machine for softening. N. Weber. 392,141 

Hinge, H. Timmel 391,827 

Holder. See Book holder. Cup holder. Hoof 

holder. Package holder. Rein holder. Sash 

holder. 

Hoof holder. Green & Sutton 391,893 

Hook. See Check hook. 

Horse detacher and wagon brake, J. E. Sanders... 391, 

Horseshoe machine. J. A. Burden 391,778.391.779 

Hose coupler, automatic, O. B. Grant 379.789 

Hose winding apparatus, J. Murphy 391.908 

House, dwelling. C. P. Baldwin 392,093 

Hub. vehicle wheel, C. E. Hunt 392.193 

Hydraulic motor. J. E. Mick 391,809 

Hydrocarbons, device for vaporizing and burning 

vaporized liquid, W. H. Holmes 392,0.S1 

Incandescent, E. Moreau 392,163 

Insulator for electrical conductors, J. C. Ijove 392,127 

Iron, apparatus for cleaning sheet, T. G. Turner. . 392,082 
Jack. See Pegging jack. 

Jack and clamp, combined, T. A. Klrkland 391,801 

Kettle, cheese, E. A. Biechely 391,937 

Kitchen utensil, J. Cundey, Sr 392,107 

Knitting machine, straight, C. J. Appleton 39],8.'{2 

Labeling cans, machine for, H. Hermann 391,968 

Ladder, H. C.Smith 392,075 

T^amp filaments, manufacture of incandescent, J. 

W.Packard 891,815 

T^amp, street, E. A. Dubey 391,950 

Lamps, apparatus for mounting filaments of in- 
candescent, H. Lemp 392,159 

Lantern, signal, G. Madden 391.808 

l^asting machine. H. M. Goodhue 391.783 

Latch. E. H. Peck 392,133 

Leather rounding machine. W. Foglesong 392.113 

Leather working machine, A. M. Bowers 392,004 

Letter box, J. S. Hagerty 892,0'« 

Level, spirit, J. G. Jackson 392,124 

Lock. See Canal lock. Nut lock. 

Lock, J. Roche S92,l?6 

Lock, W. H. Taylor 391,826 

Loom take-up mechanism, J. & J. Nightingale.... 391,812 
Loom take-up mechanism, Wiertz & Hausmann.. 392,086 
Lubricator. See Axle lubricator. 

Jjubrlcator. G. W. Brown 391,834 

Lubricator, R. E. T^ee 391,803 

Measuring bottle, medicine, E. A. P. Hennig 391,967 

Measuring instrument, electrical, V. H. Ememon, 892,018 
Medical compound, E. A. Banmann.... S''l,87& 



Medicine, tonic, alterative, I. Brown 391,776 

Merry-go-round, marine and land, J. R. Kennett.. 392,155 

Metal crossing, cast, G. P. Graham 391,961 

Metal, varnishing. C. Harrop 392.029 

Metal wheel, A. A. Phillips 391,915 

Metallurgical furnace, T. McSweeney 391,980 

Meter. See Piston meter. 

Mill. See Boring mill. 

Milling connecting rod boxes, machine for, A. J. 

Noyes 392,164 

Moneys, apparatus for checking the receipt of, G. 

H. Gledhill 391,958 

Motor. See Electric motor. Hydraulic motor. 
Water motor. 

Musical notation, D. Fallon 391,887 

Nail, W. Z. Bean 391,773 

Nail plate feeding device, J. Pilklngton 392,064 

Needle blanks, apparatus for preparing, U. 

Heusch 391,847 

Nut drilling machine, H. H. Taylor 391.824 

Nut lock, T.C. Hughes 391,974 

Nut lock, E. C. Rolls 392,070 

Nut making machine, G. Dunham 391,951 

Oil and gas burner, L. Schutte 391,865 

Oil cup. Mattes & Lewis 392,161 

Oiler for self-binding reapers, twine. D. McCoig.. 391,909 

Package carrier, register, and rack, J. Meyer 392,128 

Package holder. M. h\ Hill 391,896 

Packing, metallic, T. Tripp 391,991 

Paper bag, F. W. Leinbach 391,804, 391,805 

Paper box, F.N. Forster 391.955 

Paper cutter. L. EhrUch 3^2,016 

Paper cutting machine, C. B. Cottrell 391,949 

Paper machines, screening apparatus for, J. 

Fleming 392.023 

Paper pads, manufacUire of, C. Johnson 391,975 

Pasting and folding machine. W. Mendham 392,048 

Pavements, block for concrete, E. Dorr 391,785 

Pegging jack, J. H. Hodskinson 392,121 

Pen, J. J. Loud 392,046 

Pen, pig, M. C. & Z. S. Randleman 391.858 

Pen, ruling, E. A. Hopkins 391.849 

Perforating cones, machine for, E. Moreau 392.130 

Petroleum burner. C. V. Fleetwood 392,021, 392.022 

Photographic camera, J. E. Blackmore 3&2,003 

Pianos or organs, touch regulating rail for, H. 

Brooks 391,940 

Pipe. See Blast pipe. 

Pipe coupling ferrule, R. Clarke 391,946 

Pipe coupling, steam or other, P. Jacobson 392.032 

Pipe wrench, J. A. Giles 391,957 

Pipes, mandrel for bend ing lead, J. J. Carr 391,945 

Piston for engines, Steen & McDonald 392.078 

Piston meter. Frager & Michel 391,950 

Planter and cultivator, seed. J. L. Dykes 3!t2,148 

Planter, corn or cotton, G. E. Womack 391,998 

Planter, cotton seed, O. G. Tarver 391 .8«7 

Plastering composition, J. H. Fitzgerald.. ..391,889, 391,8;t0 

Plow, A. W. Belote 391,935 

Plow, D. W. J^ysle 392.047 

Plow, hand. Petty & Houston 391,983 

Pocketbook, G. Enger 392,019 

Post. See Fence post. 

Preserving apparatus, G. L. Merrill 391,907 

Press. See Baling press. 

Pressing fabrics, machine for, G. W. Miller 392,050 

Pressure brake, fiuid, H. Guels 391,962 

Printing machines, method of and apparatus for 
dissipating electricity in delivering sheets 

from, Rossney &Hunt 391,820 

Propelling and steering apparatus, boat, G, S. 

Adams 391,770 

Propelling vessels, apparatus for, B. T. Babbitt... 391,93^ 

Pruning shears, C. J. Meyerholz 392,049 

Pump, A. E. Clark 392.008 

Pump, W. N. Starr 392.077 

Pump. P. E. Wistrand... 391.871 

Pump, rotary, W. W.Lockwood 391,852 

Railway, electric, L W. Heysinger 391,792 

Railway frog, W. N. Thompson 391,990 

Railway gripping apparatus, cable, E. C. Buck.... 391.878 
Railway heads, evening mechanism for, C. E. 

Wilkins 392,172 

Railway rail fastener, C. Netter 391,912 

Railway semaphores, mechanism for operating, 

R. Thompson 391,989 

Railway signal, Roswell& Conger , 391,919 

Railway switch, W. Spielman 391,986 

Railway tie, A. H. Ames 391,999 

Refrigerator, Schmidt & Spengel 391 ,864 

Regulator. See Draught regulator. Electric ma- 
chine regulator, li'eed regulator. Heat regu- 
lator. 

Reinholder, C. Schindler 391,984 

Revolving frame, J. T. King 391.800 

Rock drilling implement, D. Kilpatrick 391,899 

Roofing, edge turner for sheet metal, W. K. Pat- 
rick 392,132 

Roofing tool, double seaming, W. K. Patrick 392,131 

Rotary engine, J. I. Friar 391,892 

Rubber compound or mixture, J. A. Titzel 391,927 

Rule, board, B. Andrews 392,091 

Rule, measuring, T. U. Wright 392,143 

Ruling machines, ink feeding device for, G. 

Schwemlein 392,138 

Saddle attachment for harness, P. McFadden 392,059 

Saddle, harness. J . Fischer 392,020 

Safe, portable. J. J. Schuknecht 391,921 

Saltcellar, T. A. Mitchell 392,052 

Sash balance, F. L. Rosentreter 392,071 

Sash cord guide, S. Palmer 391,817 

Sash fastener, C. H. Hodgkins 392,030 

Sash fastener. R. H. North 391,813 

Sash holder, 0. Mclntire.... 391.911 

Sashes, etc., fastener for, Anderson & Roberts ... 392,000 

Saw, W. C. Gray 391.84.i 

Sawing machine, scroll, C. B. Van Coughnet 392.083 

Scaffold, swinging, Noll & Moll 391.854 

Scales, signaling attachment for weighing, E. H. 

Amet 391,831 

Screwdriver, M. Cashin 391,880 

Seal, L. A. Brown 393.173 

Separator, G . Jones 391,850 

Sewing machine. C. F. Littlejohn 391,806 

Sewing machine bobbin winder, A. Ijewis 391,905 

Sewing machine presser foot, W. F. Nesmith .... 391,981 
Sewing machine rufBing attachment. A. John- 
ston 392,035 

Sewing machine, straw, Willcox & Noble 392,087 

Sewing machines, dirt guard for, Willcox & 

Noble 392,088 

Sewing machines, stitch forming mechanism for 

button, W. E. Bennett 392,096 

Shears. See Pruning shears. 

Shears. J. Reinert 391,859 

Sheet metal polishing machine, A. Johnston 392,0.'i6 

Shelving, adjustable. W. C. Peckham 892.061 

Ships, pin rail attachment for, P. Brown 392,099 

Shoe fastener, E. Maynz 391,906 

Shovel blanks, manufacture of. J. M. & H. A. 

Reed 892.134, S92J85 

Show case. H. KIhr 392,125 

Shutterworker, P. W.Kelly 391,898 



Sickle, P. Lesson 

Signal. See Railway signal. 

Skimmer, G. W. Gulledge 

Sled brake, A. Anderson 

Sower, broadcast seed. J. S. Ritter 

Spark arrester, A. T^'-Cwerdinski ... 

Spatula for pill making, J. F. Golding 

Spectacles, A. Morck, Jr 

Spindle and filer, J. Good 

Splint, metallic, J. B. Lee 

Sprinkler. See Street sprinkler. 

Stair rod securer, C. A. Gildemeyer 391,840, 

Stapling implement, O. P. Johnson 

Stave bending machine, Hirshhimer & Mueller.. . 

Stearn engine, C. Holly 

Steam engine, W. J. Lane 

Steam engine, C. T. Porter 

Steam engine or other motor, H. Rhyn 

Stone, artificial, P. Von KrystofTovitch 

Stone, artificial, W. Lord 

Stone, manufacturing artificial, H. R. Zuber 

Stopper. See Bottle stopper. Flue stopper. 

Store service apparatus, W. H. Gornall 

Street sprinkler, J. W. Ijischer 

Supporter. See Garment supporter. 

Suspender clasp, J. F. Mollor (r) 

Swaging and compressing machine, H. H. Taylor. 
Switch. See Electric switch. Electrical switch. 

Railway switch. 
Telephones, individual signaling apparatus for, E, 

Davis 

Telephony. W. W. Jacques 

Thrasher, traveling, Murray & Williams 

Thread or cord, machine for making sewing. H. 

Bormann 

Tie. See Railway tie. 

Timepiece, self -setting, E. Muller 

Tin or terne plates, apparatus for dipping or 

cleansing, H. W. Buddicom 

Tongue support. C. R. Canterbury 

Trap. See Chinch trap. 
Tree. See Boot and shoe tree. 
Trimmer. See Vessel trimmer. 

Tubes, drawing. Von Flotow & Leidig 

Tug. shaft. L. Burg 

Type distributing apparatus, J ohnson & Low 

Valve and governor, pressure regulating, J. M. 

Foster 

Valve for air compressors. II. P. Morgan 

Valve mechanism, E. F. Gordon 

Valve, pressure reducing, J. J. I^owden 

Valve, safety, A. Or me 

Vehicle spring gear. Pierce & McKercher 

Vehicle wheel. C. H. Straight 

Velocipede, G. J. Chapman , 

Velocipede, J. S. Copeland 

Velocipede, J. W. Hall 

Velocipede, E. G. I^atta 

Ventilator, G. & D. Lemley 

Vessel trimmer, W. G. Travers 

Wagon, sugar. J. Graves 

Wagon wrench, J. A. Corey 

Warming pan, Davis & Gurney 

Wash bench and wringer holder, W. Baldwin 

Washer. See Coal washer. 

Washing machine, J. Ahrends 

Washing machine, O. G. Newton 

Water closet, P.G.Hubert 391.972. 

Water motor, R. Emerson 

Watch, stem winding and setting, J. H. Thorn- 
hill 

Water wheels, bearing for turbine, G. L. Richards 

son ; 

Weather strip, C. Guyer 

Weigher, automatic grain, E. Fiscus 

Wheel. See Fifth wheel. Metal wheel. Vehicle 

wheel. 

Wheel, G. W.Baker 

Wheelbarrow, R B. Fouzer 

Whiffletree, F. R. Cox 

Whiffletree coupling. I. Bragg 

Whip, E. Horton 

Whip lash, J. L. Crisp 

Windmill, S. Paxton : 

Windmill, W. Watkins 

Wires, connecting filaments to leading-in, H. 

Lemp 

Wood cutting machine, A. M. Lemke 

Wrench. See Pipe wrench. Wagon wrench. 

Wrench. J. A. v. Gyllenberg 

Yoke, neck, J. Hawes 



892,041 



391.874 
391.861 
391,838 
392,025 
S92.U3.3 
891.959 
892,157 

391,841 
391,791t 
391,794 
391,970 
392,039 
391,916 
391.860 
392,084 
392.160 
391,830 



392,026 
392,043 



10.964 
391.825 



391,839 
39'2,033 
392,057 

392.114 

392,056 

392,101 
391,780 



391,994 
391,835 
391,798 



391,786 
392.054 
391.960 
391,807 
391,814 
392.06;t 
391.987 
391,882 
391,947 
391,895 
391.900 
391,902 
391,928 
391,842 
392.146 
392,013 
391,933 

391.771 
391,913 
391,973 
392.017 

392,140 

391,918 
391.963 
391,888 



391,83.3 
892,150 
392,011 
391,876 
392,122 
391,881 
391,856 
391,995 

392,158 
392.126 



"^tlpcrixi&CTncnte. 



Inside I'affei ench inaertion - - - 75 cents a line* 
Back Pass, ench insertion - - - 91. UU il line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is s^t in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a^ publication oflBce as early asThursday morn- 
ing to appear in next issue. 



392,152 
391,846 




"Star" 

Foot Lathe 

Swings 

9x25 io. 



L 
A 



Screw Cut- 
ting Auto- 

iittttic Cross 
Feed, etc. 



LATHE 



Catalogue 
J>ee 



H 

El of all our 
I Machinery. 



Seneca Falls Mfg. Co., 695 Water St., Seneca Falls, N. Y. 



ScroU SawB,| 

Circular 
Saw8,Lathes| 
Mortisers. 



THE PHONOGRAPH- -A DETAILED 

description of the new and improved form of the pho- 
nograph just brought out by Edison. With 8 pngrav- 
inge. Contained In Scirn-tipio American Supplk- 
MBNT, No. 632. Price 10 cents. I'o be liad at this 
OflBce and from all newsdealers. 



DESIGNS. 

Cap, 8. RoKgenburger 18,710 

Glass, surface ornameDtatiun of, BroRan & Mal- 

loch 18,705 

Lattice work, W. H. Winslow 18,713 

Match sate, etc., V. K. Brown 18,706 

Plate or dish. E. Gerard 18,707 

Pavement, J. A. Mundy 18,708 

Rug, W.T.Smith 18,711, 18,712 

Watch cases, ornamentation of, C. H.Pfeil 18,709 



TRADE MARKS. 

Boots and shoes. F. W. Blacker 15,968 

Corsets, E. Pohl 15,976 

Enameling preparations, Dawsonamel Company. .. 15,969 

Liniment, J. D. James 16,974 

Malaria cure, cough and lung balsam, bitters, 
nerve and bone liniment, rose ointment, worm 

medicine, and pills, H. I. Hough 15,973 

Medicines for diphtheria and croup, F. Horst & 

Co 15,972 

Medicines for coughs and colds and lung dlfQcul' 

ties, Horne& Abel 16,971 

Mineral water, carbonized and natural. J. P. C. 

Schmit , 15,981 

Optical instruments, Spencer Optical Manufactur- 
ing Company 16,979 

Plastic composition, articles made of a, W. M. 

Welling 15.980 

Silk piece goods, Sharpless Brothers 15.977 

Starch, laundry. Sleeper Starch Company 15,978 

Tobacco, long-cut smoking and chewing, W. Duke, 

Sons & Company 15,970 

Wines, whiskies, brandies, and bitters, Meade-Van 

Bokkelen Company 15,976 



A Printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent desired, and remit to Munn & 
Co., 361 Broadway, New York. 

Canndinn Patents may now be tbtained by the 
Inventors for any of the inventions named in the fort-* 
going list, provided they are simple, at a cost Af $40 
each. If complicated, tha cost will be a little more. For 
full instructions addrew Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 




The "JUNIOR" 



LUNKENEEIMER'S 

SiB5le Coniiection 

Sight Feed Lnliricator 

specially adapted for 
PoRTABLB Engines, Steam 

Pumps, etc. 
Works on either side of throt- 
tle. Himple. Iteiiable, 
and Liow Priced. 
Address 

Cincinnati Brass Works, 

CINCINNATI, O. 



SEBASTIAN,MAY&CO'S 



Foot& 
Power 



ImproTOi Screw Cutting 



LATHES 



Drill presses, Chucks, Drill; , 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 
Catalogues mailed on application. 
165 W. 8d St., Cincinnati, O. 





SETS OF CASTINGS OF ^ 

MODEL ENGINES S 

\ CATALOGUES & 
' FREE. $[ 

.^ .^ ALSO TOOLS, ij 

AR WHEELS.a PARTS OF MODELS S 



/vi^^^W^NN ?< ^H\'^W"\Ut^ 



ELECTRIC CONVEYORS.— DE8CRIP- 

tion of two Ingenious systems for the electric carriage 
of small packages, lllustriited with 13 engravings, (^on- 
4f>4> Trice 10 cents. To be bad at this office and from 
all newsdealers. 



COMPLETE SET CASTINGS 

FOR CORLISS ENGINE, 
$3.75. 

V/^ in. bore. 2 in. 

stroke. 

Send for Circular. 

W.P.Walter's Sons 

1233 Market St., 
PHILADA. 




SEVERN AND MERSEY TUNNELS.— 

Full description ol these two Important engineerinar 
works, with two engravings. Contained In Scl ion TiriO 
A.MERicAN Suppj.KMENT, No. 6(»4. Price 10 cents. To 
be had at this office and from all newsdealers. 

ARTESIAN 

Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 60 
toawofeet. We also manufacture 
and furnish everythingr required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling M achines for 100 to 
600 ft. Send 6 cents for illustrated 
catalogue. Pierce Arteiiian 
and <»il Well Supply Co., 
80 Beaver Street, New York. 




OIL WELL SUPPLY CO. Ltd. 

91 & 92 WATER STREET, 

Pittsburgh, I'n., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, JJrilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 






SINGEKSOLL KOCK DRILL CO., 

10 PARK PLACE. NEW YOKE. 

Improved "Eclipse" 
fCOCfXC X>X«.XXjXflSy 

For Mining, Tunneling, Shaft- 
Sinking, Quarrying^, Submarine 
drilling, and for all kinds of rock ex- 
cavation. 

"Straight IJne" Ani COMPRE88- 
OBS, Boilers, Steam and Horse Power 
Hoists, Klectric Blasting Batteries 
and General Mining Machinery 
Send for full descriptive Catalogue 



THE FORTH BRIDGB.-A PAPER BY 

A. S. Blggart, describing the method employed in the 
erection of this great engineering wurk. With 8 fig- 
ures. Contained in Scikntipic American Htjppi-kmknt 
No. 6'-it£. i'rice 10 cents. To be had at this office and 
from all newsdealers. 



ROCK DRILLSe 

AIR COMPRESSORS 8,!< 

GENERAL MACH INERY roR gi 

MiningTunneuing,- 

RAND DRiLLCo 23 ParkPiace NEwvoRK-'ii 



ELECTRIC LIGHT AND POWER. 

Edco system of Arc and Incandescent Lighting. Di- 
rect or in connection with the Storage Batteries of the 
Blectrical Accumulator Co. Dynamos. Motors, Lamps, 
Batteriss, and General Electrical Supplies. 

THE KLECTieO DYNAMIC COMPANY, 

'^'24 Carter Stfeet. I'hlladvlphia* Pa. 
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HENRY CAREY BAIRD A CO. 

Industrial FnbllBhersi Booksellers, and Importers, 

81 U Walnut St., Philadelphia. Pa.. V. S. A. 

l^^Our new and Revised Catalogue of Practical and 
Scientific Books, 80 patres, Sro, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of pOBta^e 
to any one in any part of the world who will furnish his 
address. 



HASWELL'S 

ENGINEERS' 

POCKET-BOOK 

Engineers' Pocket-Book. Mechanics' and En- 
gineers' Pocket-Book of Tables, Rules, and 
Formulas pertaining to Mechanics, Math- 
ematics, and Physics : including Areas, 
Squares, Cubes, and Roots, &c.; Logarithms 
Hydraulics, Hydrodynamics, Steam and the 
Steam-Engine, Naval Architecture, Mason- 
ry, Steam-Vessels, Mills, &c. ; Limes, Mor- 
tars, Cements, &c. ; Orthography of Techni- 
cal Words and Terms. &c., &c. Fifty-second 
Edition. By Chas. H. Haswell. i2mo, 
Pocket-Book Form, $4.00. 

Capt. J. Ericsson to the Author. 

'*I cannot find words to express my admiration of the 
skill and industry dig played iu pro dueinir this work. To 
you t>elongsthe honor or having presented to the world 
a book containint; more positive information than was 
ever before published. I could with justice say more." 

It covers the entire practical field of the mechanic— 
Chicago Inter-Ocean. 

No book in the guise of avfuie nucum has arrived at 
such popularity in the Un Ite d States.— A\ Y. Times. 

HARPER & BROTHERS, NEW YORK. 

jy" The above worhis for sale by all booksellers, or loill be sent 
by Harper & Brothers, posfa^e prepaid, to any part of 
tneUnited States or Canada, on receipt of the price. Harp- 
Eit'B Catalogue sent on receipt of Ten Cents in stamps. 



iBCHITECmH' 




Useful, Beautiful, and Cheap. 

T any person about t o erect a dwelling house o r sta^ 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, school 
house, club house, or any other put>lic building of high 
or low cost, should procure a complete set of the Archi- 
tects' AND Builders' Editiox of the Scientific 
Ahchican. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and to persons about to build for themselves they will 
find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detail draw- 
ings of almost every class of building, with specifica- 
tion ajd approximate cost. 

Four bound volumes are now ready and may be ob- 
tained, by mail, direct from the publishers or from any 
newsdealer. Mrice, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



Use Adamant Wall Plaster 

IT 18 

Hard, Dense & Adhesive 

—DOES NOT- 
CHECK or CUACK. 

It is impervious to wind, 
water, and disease germs. 

It dries in a few hours. 
It can be applied in any 

kind of weather. 
It is in general use. Licen- 
ses granted for the mix- 
ing, using, and selling. 
Address, 

ADAMANT MF&, CO. " "=• «^''^"¥y,tL1f.^I'T. 




WOOL HAT MAKING. —FULL DE- 

acriptlon of the process.— Wool washlnsr, carding and 
forming, settling, Dumping and washing out, stretch- 
ing or stumping, drying, storing and steaming, pulling 
out, dyeing, Dlocking, storing, pressing, finishing, round- 
ing, curline and ironing, paring, trimming and shaping, 
velouring off. With 20 figures. Contained in Scientific 
Ameiiican Supplement, Nos. ti26< 6-^8, and tftJ9. 
Price 10 cents each. To be hadat this office andfrom 
afi newsdealers. 




EVERT USER OF MACUINERT 

SHOULD LEABN 

How to Use Loose Pulleys. 

Useful information on this subject 
Is given in our "Catalogue No. 55." 
aent tree to any address. 
VAN DazEN & Tift, Cincinnati, O . 



TRAMWAY, FLEXIBLE GIRDER.— DE- 

scrlption of an improved system of constructing a modi- 
fication of the well known and extensively need rope or 
wire tramway. With 21 figures. Contained in Scienti- 
ric A.MEtticAN Supplement, No. 595. Price 10 cents. 
To be had at this office and from all newsdealers. 



GUILD & GARRISON 

aBxiooxcxj-riFr, pg-. ir., tt. s. .a., 

Builders ot 8teRm Puiiipn for Liguids or Seml-liqulds. 
High Grade Vacuum Pump*. FiUer I'l-ess Fiiinps, 
Aii'Compresnorii, Acid liiowern. Feed Pumps, 
A Kiiatoi's. Condensers for Pans, Enelnes, steam 
Pumps, Vacuum Apparatus* etc* 



INFLUENCE MACHINES.— A PAPER 

by James Wimshurst, giving a complete account of the 
recent forms of generators of static electricity. With 
I'A figures. Contained in Scientific American Sup- 
plement, No. 647. Price 10 cents. To he hadat this 
office and from all newsdealers. 



The Koch Patent l^lle, for preserving newspapers. Mag- 
azines, and pamuhlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific Ameeican supplem knt can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
omce of this paper. Heavy board Pides; inscription 
"SCIENTIFIC AMERICAN " in gilt. Necessary for 
every one who wishes to i^reserve the paper. Address 
MXJN N & CO., Puhllshers Scientific American. 



CURES.DEAF , 

Comf uriable, invlBlbla. lllnEtnted book A proon, FREE. Addrau 



Cusbiohbd Eab Dbui& 

Whispers h»ard diatiaotly. 

)o*hFI '" 



n ONTINENTAL T RON TIT ORKS . 




'XVj XV. 



SOLE ILA^NUVACTITRERS OF 



CORRUGATED BOILER FLUES 



Under tbeir own patents and those of SAMSON FOX of Leeds, En(i:land. 
MADE IN AL.Ii SIZES, WITH FLANGED OR PLAIN ENDS. 

^T" Take Ferry from 10th or 23d St., N. Y., to Greenpolnt. .^l 



26^ 

TO 

50^ 



SAVING 



Thermostatic Fire Alarm operated by Electricity, 

Positive in its action. Easily tested. No attendance required, fcindorsed by Under- 
writers. The J. C. IMackey tJo., 76-80 So. Water St., Syracuse. N. Y., U. S. A. 



RA.IL8 FOR STREET RAILROADS.— 

A paper by A. W. Wrlffht, C.E., discussing the compar- 
ative value of iron and steel as materials f orstreet rail- 
road rails. Contained In Scikntifio Ameuicax Sup- 
plement, No. 499. Price 10 cents. To be had at this 
office and from all newsdealers. 



I The most efficient and economi- 
I cal means of obtaining from one- 
I eiRhth to fifteen horse power and 
I upward, A motor which does 
I the greatest amountof work with 
1 the use of the smallest stream 
I of water, specially adapted for 
I running cheaply and efficiently, 
I Printing Presses, Elevators, 
I Church Organs, Coffee Millb, 
I Sewing Machines, Lathes, Den- 
|tal Contrivances, and in fact, 
any piece of Mechanism. 

Rinirliainton Hydraulic 

Fuller i;«i<« l&'<i sitate Street, Rineliniiiton> K. Y. 




PETROLEUM FUEL.— AN ACCOUNT 

of the Pennsylvania Railroad's experiments with the 
Urquhart system of burning petroleum on locomotives, 
andalBo of the experienceof the Grazi-Haritzin Rail- 
road with coal oil as a fuel. Contained in Scientific 
American Supplement No. 6l5. Price ten cents. 
To be had at this office and from all newsdealers. 



CHARTEB'S GAS ENGINE. 



2 to 25 H. P. The Simplest, most Reliable, and 

Economical Gas Engine 

in existence. 

An impulse at every revolution. 

Perfect steadiness guaranteed 

for Arc or Incandescent Electric 

Ijights. 

independentof gasworks when 
desirea, and makrB its n^vn 
Ea« at a cost ofbScentNper 
ffl feet, or about one cent per 
houi- to ench indicated H. I'. 

A I'erfectly Sale Motor for 
All Places and Purposes. 

New York Agent, JOHN J. BOCK IE, 47 Dey Street. 

Chicago Office and Salesroom, 1G& lAke Street. 
For circulars and prices, tiddress 

Williams & Orton Mfg. Co. 

p. O. Box 148. STIRLING, ILL. 




FIFTY YEARS' PROGRESS IN TELE- 

graphv.— ByW. H. Preece, F.R.S. An Interesting his- 
torical paper, improvements in apparatus. Tele- 
phones, Fneumatic telegraphs. Cables, Bailway tele- 
graps. Capital invested in telegraphs. Contained in Sci- 
entific AMERiCAX Supplement, No. 607. Price 10 
cents. To be had at this office, and from all newsdealers. 



THE CLiSHHAN KEY DRILL CHUCK. 

This is an improvement over 
all other chucks of its class 
and is fully guaranteed. 

DIAM. HOl-US PRICE 

No.l, 2 in. Oto Kin. $6.50 
No. 2, 2Hln. l-H4to ^in. 8.00 
Sold bv the trade and Manu- 
factured by The Cushman 
Chuck Co., Hartford, Conn. 




ALCOHOL. SWEET POTATO. — AN 

account ot a new industry recently established at the 
Azores— that of the distillation of alcohol from raw 
sweet potatoes. Contained in Scientific Ameuican 
SUPPLKMKNT, No. 57'^. I'ricc 10 cents. To be had at 
this office and from all newsdealers. 



^Complete Steam PuMPir 

LONCr SEVEN DOllARSH 



DEMAND THIS 
OF YOUR 
DEALER- ' 



"OR PRiCES.i 



- VArsDuzEtss Patent ; 

VanDuzen SlTift. 



.SOLE makeir; 



FIRE-BRICK.— BY R. A. COOK, A.M, 

An interesting description of the mining of flre clay and 
the manufacture of fire brick at Mt. Savj-ge, Marvland 
where is located one of the largest establish m en ta in 
the country devoted to this industry. Contained in 
Scientific Ameuican BrPHLEMENT,No. 538* Price 10 
cents. To be had at this ofBce andfrom allnewsdealers. 



TO BUSINESS MEN. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper for the Scientific American, when 
selecting a list of publications in wdicq you aecide it is 
for your interest to advertise. This is frequently done, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the Scientific American. 

For rates see top of flret column of this page, or ad- 
dress 

MUNN &: CO., Publishers, 

361 Broadway, New York. 




WEITMITER PATENT FURNACE 

BOILERS OF EVERY DESCRIPTION. 

IDE Automatic Engines, Traction and Portable Engines 
Manufactured b J Foundry and Machine Department, 

Haxrisbure, Pa., JJ.&. A.. 



PULLEYS, HANGERS, ^^°^^Z^-^^^'^^-.;^^'^^' 
FRICTiON CLUTCHES, ^^^i^g" gfJ^IT^: -b-. 



INVENTORS and others desiring new articles manufac- 
tured and introduced, address P. O. Box 86, Cleveland, O. 



LIGHTNING CONDUCTORS.— DESCRIP- 

tion of anew form of apparatus for testing lightning con- 
ductors, and the method of using it, illustrated with 8 
engravincs. contained in Scientific American Sup- 
plement, No. 596. Price 10 cents. To be had at this 
office and from all newsdealers. 



2nd fit^ MACHINERY U 

N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 



ELECTRICAL STRESS.— AN INTER- 

esting paper by Prof. A. W. Bucker, on the stresses 
that exist in a dielectric between conductors of different 
potentials. With 9 figures. Contained in Scikntific 
Amkkican SUPPLKMENT, No. 646. Prlcc 1 Occuts. To 
be had at this office and from allnewsdealers. 



DO YOUR OWK [So 

IF 25 urGHTS OR LESS WILL DO IT 
. M^^m «fnSEND STAMP FOR CIRCULAR 
Mv/ W ' WHICH WILL TELL YOU. 

B''.\7^t.%Tu'RHOUSE0RSHOP 

CAN DO ITVOURSELFiViTM ouBS2.S0 0UTFn 

C E.JONESA. BRO, Cincinnati O 



HOW TO MAKE AN INCUBATOR.— 

Full directions, illustrated with 7 figures. Also direc- 
tions for operating the appiirutus. Contiiined In 

SCIKNTIFIC AMERICAN SUPPLF.MKKT, NO. « 1 '.i. I'riCClO 

cents. To be had at this office and from all newsdealers. 



The King of Engravers 

will send an Engraved Visiting Plate and SO 
Cards, by mall, for $1.00. 

WRITING PAPERS BY THE POUND. 

You get nearly double the quantity than by the quire, 
for the same money. All styles, including the very 
newest. Send stamp for samples and price list. 

Wm. H. Hoskins Co.. '>%^rd1>^l\r' 



per night. A 
:ight and pro- 
fitable busi- 



$10.00 to $50.00 

ness. IHairic l.nnternR mid Views of popular sub. 
jectB. Cataloenes on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
I.. IMANAS8E. KKMndiiion Street, ChicaEO. III. 



GOING INTO THE POULTRY Busi- 
ness.— a paper by p. H. Jacobs, reviewInK the commer- 
cial aspects of poultry raising, and giving many useful 
hints upon the subject. Contained In Scikntipio 
AMBiiiCA.v Supplement, No. 5<I6. Price 10 cents. To 
be had at this office and from all newsdealers. 




TrntB Hoop DriTlnEr. 



BARREL, KEG, 

Hogshead; 

AND 

STAVE MACHINERY. 

Oyer 50 varieties manu- 
factured by 

E. & B. Holmes, 

BUFFALO, N.Y. 



COMPARATIVE VALUE OF STEAM 

and hot water for transmitting heat and power.— An 
elaborate discussion of the subject, by Charles E. Emory. 
Contained in Scientific Ameuican Supi'lemknt No. 
613. Price ten cents. To be had at this office and 
from all newsdealers. 



BDACC CPDC 111 C made in any quantity. Brass 
DnnOO OullC Iff O Finishing. Telescope Ob- 
Ject Glasses 1 to 2 in. In stock. Merrill, 179 Water St., N.Y. 



WEncyclo- ^H Diamond ■ Book free, ■ 
pedia of Tff Drills andT 25c. for T 
700 Engrav W Lightning I mailing it. I 
ings of I >Hydraulik: I ^ American I . 
WELL U WELL ^ Well Works,^ 
TOOLS. ^B Machines.^ Aurora, 111. ^M 
Branch House: 11 and 13 S. Canal St„ Chicago, Ills. 



SOMETHING NEW. A PROFITABLE BOOK 

Inventor'H Guifle Book. Price 50 Cents. 

Over 3,000 inventions of patents, arranged In alphabet- 
ical order, covering every useful mechanical art in life. 
With the aid of this book every mechanic may hecome 
an inventor. Address Geo. A. Eies, Poplar Bluff, Mo. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

niRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 



BIT 



Square* Oral, or Round i^mootta Holes. 

For carpenter, cabinet, and pattern work, H 
in. 50c., set $i.OO, mailed free. Bridgeport 
Gun Implement Co., 17 Maiden Lane, N. Y. 



CAMERA BELLOWS.-FULL DE8CRIP- 

tlon. With 12 figures, by means of which any amateur 
can easily make a camera bellows for himself. Con- 
tained in Sci»-:ntipio American supplement. No. 
H35. Price ID cents. To be had at this office and 
Somali newsdealers. 



THE THROOP PERFORATING CO., 



PE 



Terrace Square Buffalo N. Jf. _ . _ 

RFORATED METALS 



TIT'BX'rXI FOB PZtlOBS, 




• ••• 



ICE and REFRIGERATING MACHINES 

The PIctet Artificial Ice Company (Limited), Room 6, Coal &. Iron Exchange, New York. 



prnposnia for mncbines and Tools for the 
-^ Navy Yard, Mare Inland, California.— Navt 

Department, Washington, D. C, November 1, 1888, 
Sealed proposals will be received at this Department 
until 13 o'clock noon, on Thursday, the 27th day of De- 
cember. 1S88, at which time and place they will be open- 
ed in the presence of attending bidders, for furnishing 
machines and tools required by the Bureau of Con- 
struction and Repair, and for the delivery of the same 
at suchplace in the Navy .Yard, Mare Island, California, 
as the Commandant of that Yard muy direct. Printed 
schedules particularly describing the machines and 
tools, blank forms on which proposals must be made, 
and all other information essential to bidders can be 
obtained by regular dealers in, or manufacturers of. the 
articles required, on application to the Commiindant of 
said JJavy Yard, or to the Chief of the Bureau of ron- 
Btruction and Repair, Havy Department. Proposals 
must be made in duplicate, and enclosed in sealed en- 
velopes marked '* Proposals for Machines and Tools for 
the Navy Yard, Mare Island, California." and addressed 
to the Secretary of the Navy, Navy Department, Wash- 
ington. D. C. All proposals must be accompanied by 
eltlier plans or descriptive curs of ali the m»chines and 
tools which the bidder offers to furnish. The Secretary 
of the >Javy reserves the right to reject any or all bids, 
in whole or in part, as, in his judgment, the Interests of 
the Government may require. 

D, B. B.K^MOiiY, Acting Secretary of the Navy. 



nredffinsr at Wilson's Point, Norwnik Harbor, 

^^ Coun,— Engineer Office. U. S. Akmt. Room 
57, Army Building, cor. Houston and Greene Streets, 
New York. November 13, 1888.— Sealed proposals in tripli- 
cate for dredging at Wilson's Point, Norwalk Harbor, 
Conn., will be received at ihls office until twplve (l-.i) 
o'clock M. on Thursday, December 13. 1888. The atten- 
tion of bidders is Invited to the Acts of Congress ap- 
proved February 26, 1885. and February 23. 1887, vol. 1^, 
page 332, and vol. 24, page 414, LStatutes at Large. Fur- 
ther information, specifications, and forms of proposals 
can be obtained at this office. 

D. C. HOUSTON, lAeuL-Col. of Engineers. 



EER 
ig, cor. 



DrealcYvntRr at Nrw Hnven, C!onn.--ENGiN 

■* Office. U. S. Army, Room 57, Army Building, 

Houston and Greene Streets, New York, November 18. 
188S— Sealed proposals in triplicate for breakwater at 
New Uaven, Conn., will be received at this offlceuntil 
twelve (12) o'clock M. on Thursday. December 13. 18S8. 
The attention of bidders is invited to the Acts of Con- 
gress approved February 26, 1885, and February 28, 1887, 
vol. 23, page 332. and vol. 24. page 414, t^tatutes at Large. 
Further information, specifications, and forms of pro- 
posals can be obtained at this ofQce. 

D. C. HOUSTON, Luut.-Col. of Engineers. 



ni-edgiiiff ill Five Mile River Hnrlior, (!onn. 

■* —Engineer Office, U.S. army. Room 57. Army 
Building, cor. Houston and Greene Streets. New York, 
Nuvemher IS, 1888.— Sealed proposals in triplicate for 
Dredging in Five Mile River Harbor. Conn., will be re- 
ceived at this office until twelve (13) o'clock, M ., on 
Thursday. December 13. 1888. The attention of bidders 
Is Invited to the Acts of Conpress approved February 26, 
1885. and February 23. 1887, vol. 23. page 332. and vol.24. 

Sage 414, Stntutea at Large. Further information, specl- 
catlons, and forms of proposals can be obtained at this 
office. D. C. HOUSTON, lAeuU-Col. of Engineers. 



James .Bleecker, Auctioneer. 

Sale by Order op the Trustees op thk 

Union India Rubber Co. 
James Bleecker & Son 

will sell a t auction o n 

WEDNESDAY, NOVEMKER '^1, 188S> 

at 12 M., at the Real Estate Exchange, 66 Liberty St., 
New York, the valuable New York City property of the 
UNION INDIA RUBBER COMPANY, consisting of the 

Entire Blocic 

between 4th and LEXINGTON AVES., 131st and 132d 
STS. and HARLEM RJ TEE, with the large four-story 
Brick Factory Building, Boiler and Engine House, Sta- 
bles, Carpenter Shop, etc. 

Also the Water Rights on the Harlem River which 
belong to said property. 

The buildings have about 60,000 square feet of floor 
space, and are suitable for any business. 

There Is also a good two-story and basement brick 
dwelling house on iBlst Street. 

The location of this property, in full view of all the 
trafflcof the N.Y. Central N. Y., N. H. and Hartford, 
and Harlem railroads, and the bridges over the Harlem 
River, makes It valuable as an advertisement to business. 

TERMS AT TIME OF SALE. 
Full particulars can be obtained at the lYeasurer's office, 
487 Broadway, or at the Auctioneer's office, 150 Broadway. 
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NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scikntipic American Supplement, sent 
free of charge to any address. 

mUNN & CO., 361 Brond%vay, New York. 



F 



ONE 60-HOKSE 

Hewes & Phlllipps 

Stationary Kugine 

and 80-Hoi>8e Mai'ine Boiler, with Heater, 
and Back Geared Plunger Pump, and Connecting 
Pipes. Knquire of A. M. ROSS & CO., llion, N. Y. 



OR SALE! 



VALUABLE PATENT FOR SALE CHEAP, 

■ by patentee, or will place it on royalty. In large 
demand. Has no opposition. Address 

W. H. IUANNES, Sioux Falls, Dakotn. 



SEND 6 CENTS IN STAMPS FOR A SAMPJiE 

. , COPY OF THE 

"FAMILY MAIL BAG" 

(The New Family Monthly). 
Containing particulars of the great Alphabetic Prizes. 
16 solid pages (Harper's Weekly size), 60 cents a year. 
Address Family Mail Bag, P. O. Box, 2818, New York. 




CLARK'S NOISELESS RUBBER WHEELS 

No More Splintered Floors. 

Different Styles. Catalogue Free. 

Geo, P. Clark, BoxL.Windsor Locks, Ct. 



QUARANTINE SYSTEM OP LOUISI- 

ana.— By Joseph Holt, M.D. Description of the methods 
of disinfection practiced, with 4flgures. Contained in 
SciEN^TiPic American Supplement. No.*i27. Price 10 
cents. To be had at this office and from all newsdealers 



Jhe g cientific ft merican 

"PUBIICATIONS^FOR m. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 
The Scientific American (weekly), one year . $3.00 
The Scientidc American Supplement (weekly), one 

year 5.00 

The Scientific American, Export Edition (monthly) 

one year 5.00 

The Scientific American. Architects and Builders 

Edition (monthly), one year 2.60 

COMBINED RATKS. 
The Scientific American and Supplement, . . 17.00 
The Scientific American and Architects and Build- 
ers Edition 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition 9.00 

ProportionaU Bates for Six Months. 
This inclndes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

AirNN Sc CO., 361 Broadway, New York. 

J Drka'i Baud GUxIr fttOM Immtt mowUelMk tat bMid 
? ud hftlr on b>ld bMdi la 2B dsTi. 3or4 Fkpudbthk. 
'S WapnmUorMTtlOO- WammiLuTbodr4ngp(.hrMs 



© 1888 SCIENTIFIC AMERICAN, INC. 
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^tknixiu %mmtm. 



[November 17, 1888. 



'^dpcrfioetnenis* 



Inside Paffe« each inaertton - - - 75 centra Hue. 
Back Paset each intiertion - - - 91*00 a line. 

The above are charges per agate hne— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per aicate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication oflBce as early as Thursday mom- 
inff to appear in next issue. 




These Hack Saws will cut Iron and Steel be 
vond all expectation. 

' Iron working mechanics everywhere must and 
will use them. They do the work of files at one- 
tenth the cost, and m one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades, sent by mail, prepaid, on receipt 
of Sl-50. Hardware dealers will furnish them at 
at the same price. All saws marked with a star, 
and boaring our name are fully warranted. 
miLLERS FALLS CO., 

03 Meade Street, JVew Torh 



™P U C O O *'PU RE AIR" 

PRICE »15 00, 

This stove will ru n oil winter on one'half 
a ton of coal or one cord of wood. Six 

nrts of chestnut coal runs it 24 hours. 
rin save its cost in one winter. It will 
heat an ordinary room in 20 minutes from 
lighting the match and will carry Are 10 to 
20 hours without attention. It heats by 
circulation and makes the temperature of 
the room uniform throughout. B^"Send 
for catalogue of furnaces. Stoves, etc. 

HEiiS STOVE WORK!?l, 
285 Franklin Street, CHICAGO, ILL. 

THE COPYING PAD.— HOW TO MAKE 

andhowtousfi; with an engraving:. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad ; how to take off copies of the letter. 
Contained in Scientific American Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 





We Oripal nnvnlcanizei Pactii 

CALLED THE STANDARD-^^'"^'''^^''*"''''^'''"'"' 



all others are compared. 

Accept no packing as JBNKINS PACKING unless 
stamped with our '* Trade Mark." 

r71 John Street, N. T. 
105 Milk Street, Boston. 
21 Korth 5th St., Phlla. 
L54 Dearborn St., Chlcacro. 



JENKINS BROS. || 



VELOCITY OF ICE BOATS. A COLLEC 

tion of interesting letters to the editor of the Scientific 
AMERICAN on the question of the speed of ice boats, de-. 
monBtratlng how and why it is that these craft sail 
faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in Scientifio 
American Supplement, No. 314. Price 10 cents. To 
be had at this office and from all newsdealers. 



For Anti-Friction Bearinffs, of 
Best Ca!4t Steel. Harilened, 
Grnnnd, Bnd Burnished, from 
3-16 In. to 2 in. diameter. 

In quality and density of metal, 
in uniformity of temper, and in ac- 
curacy and nicety of finish warrant- 
ed unequaled. 
^" Samples and prices on applica- 
tion^ 

Srmond's Rolling-Machine CO.,Fltehbur8r, Mass. 




S cientific gook Catalogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will he 
mailed tree to any address on application. 

miJNN Sc CO.» PubUshers Scientific American, 

361 Broadway, Ve-w York. 



JAMES B. EADS.— AK ACCOUNT OF 

the life and labors of this eminent engineer. With a 
portrait. Contained in Scientific American Supple- 
ment. No. 59*^. Price lO cents. To be had at this 
office and from all newsdealers. 



:magic lanterns 



-PR0J£C"nra5-APPATf»TrjS ,::ii 

FoaSGHUdLS COLLEGES <^ 
ND PUBLIC ENTERTAiNMENTSTcQ 



thi kodak camera 

Makes lUO Instantaneous 
Pictures by simply pressing a 
button. Anybody can use it who 
wind a watch. No focusing, 
tripod. Rapid Kectilinear 
Lens. Photographs 
moving objects. Can 
be used indoors. 
i>ivisiau ot'ljabor 
—Operator can finish 
his own pictures, or 
send them to the fac- 
tory to be finished. 

Morocco coveted Ca- 
mera, in handsome 
sole-leather case. 
_ loaded for 100 pictures. 

For full description of "Kodak" see Soi. Am., Sept. 15, '88. 
Price, S25.00. Reloadinsr* !B!;2.00. 

The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London. 

Send for copy of Kodak PriTner itrith Kodak Photograph. 




HISTORY OP THE ELECTRICAL ART 

in the U. S. Patent Office.— By C. J. Klntner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
Scientific American Supplement No. 544. Price 10 
cents. To be had at this office and from all newsdealers. 



COPPtR TUBtS.' 



Mention this paper. 






ICE-BOATS — THEIR CONSTRUCTION 

and management. With working drawings, detaife. and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horsf al]» 
M.B. Contained in Scientific American Supple- 
ment, 1. The same number alsocontainsthe rulesand 
regulations for the formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



DELAFIELD'S PAT. SAW CLAMP 



With saw for cutting metals. Saves all the broken 
hack-saw blades. In use over two years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw. By mail, with one blade, 50 cents. 
Extra blade8 8>^"x%", "Star," 7 cents each, TO cents per 
dozen. by mail. Blades 8"xl", - St ubs," 36 cents each, 
by mail. Discount to dealers. 
NOUOTON HIFG. WORKS, Noroton, Conn. 



ACyS[IMABL[niRKS 



W.B BURNS PROpT 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained In Scien- 
tific AMBUicAN SUPPLEMENT, No. 6'i4. Price 10 
cents. To be had at this office and of sill newsdealers. 



AUTOMATIC CUT OFF ENGlNESl^-^f^^;^^ 

MANUFACTURED UPON SOENTIfjiC AND PRACTICAL PRINCIPLES 



lamsmmmsB 




hypnotism in PRANCE. -an IN- 

teresting review ot the present status of this subject, by 
MaxDeBsoir. Contained In Scientific American Sup- 
plement, JVO. 61 3. Price 10 cents. To be had at this 
office and from all newsdealers. 
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ATCHMAKER 

Sentl for KEDUCED PRICE LIST of, 
Wliitconib l.nthes, date ot Ju]y 1, 1888.' 
American Watch Tool Co., Waltham, Mass. 
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THE DEVELOPMENT OF THE MER- 

curial Air Pump.— By Prof. Silvanus P.Thompson, D.Sc. 
An interesting historical paper in which the various mer- 
curial air pumps in use from early times up to the present 
are classified and described. I. Upward driving pumps. 
II. Downward driving pumps. 111. Upward and down- 
ward driving pumps, I v. Combination pumps. V. !hi- 
Jector pumps. VI. Mechanical mercurial pumps. With 
36 engravings. Contained in Scirxtific American 
Supplement, Nos. G'Zy, 6:iU and 631* Price 10 cents 
each. To be had at this office and from all newsdealers. 



V-' SEND 13 CENTS r'. 




MONrCOMERY&CO lOS FUtTON 



KT -feJ W UTOKT-OOUIDTJOTOH., 




Sectional Pipe Coverings, 

ASBESTOS BOILER COVERINGS, 

H. W. Johns Manufacturing Co. 



MADE WITH BOILING WATER. 

E P P S ' S 

GRATEFUL-COMFORTING 

COCOA 

MADE WITH BOILING MILK. 



PHTHISIS.— A PAPER BY DR. H. C. 

Wood, describing in detail the new treatment of con- 
sumption by sulphureted hydrogen. Contained' in Sci- 
entific American Supplement, No. 594. Price 10 
cents. To be had at this office and from all newsdealers. 



ERIE ENGINE works; 



IP^^JB 



^thntii'u ^mtxitm 

ESTABLISHED 1846. 

The most Popniar Scieotifie Paper in the World. 



Only $3*00 a Vear, includinff Postage. Weekly. 
32 Numbers a Year. 



95 MILK ST., BOSTON, MASS. 



This Company owns the L^teis Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit therefor. 
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Address JOHN A. ROEBLING 'S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New ^ork. 

Wheels and Rope for conveying power long distances. 
Bend for circular. 



SOLE MANUFACTURERS OP 



H. W. Johns' Asbestos Koofinff* Buildinsr Felts* Fire-Proof PaintH, Liquid PaintB» etc. 

87 Maiden Lane, New York. cHiCAdO. fhiladelfhii. lokboit. 



This widely cli'culnied and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful infoimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam A1 acbinery, 
New Inventions. Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Pbotography, Archi- 
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Tei-ins of Subscription.— One copy of the scien- 
tific Ab]ERICAN will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dolliiris by the pub- 
lishers; six months, $L50; three months, $1.0U. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. ^ 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 
able to 

XvCTJOsr:^ <Sc CO., 

36 I Broadway, New York. 



THE GENERATION OF STEAM.— A 

lecture by Geo. H. Babcock delivered in the Sibley 
College Course. I. The production of Heat. Furnaces 
for burning bituminous and anthracite coal, wood, saw- 
dust, waste eas, natural gas, etc., described. II. The 
Generation of Steam. General principles to be observed 
in the construction ofboilers. Wltn I4flgures. Con- 
tained in Scientific American Supplement, Nos. 
6'J4and6'J5. Price 10 cents. To be had at this ofQce 
and from all newsdealers. 




STEAM ENGINES 

Upright and aorizontal, 

Stationary, 

Portable and Semi-Fortable. 

S to 16 Hone Power. 

Illustrated Pamphlet Free, Addresi 

AMES LEFFEL & Co. 
SPRINGFIELD, OHIO, 

or 110 Liberty St.. New Tork 



MACHINERY PALACE OP THE PARIS 

Exhibition of 1889.—Description of the main gallery of 
the machinery Palace, and ot the 362^ foot trusses 
which are to be used in its construction. With 2 en- 
gravings. Contained in Scientific America n Sup- 
plement, No. 594. Price ]0 cents. To be had at this 
office and from all newsdealers. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

inthislineof business they have had forty-on^ years 
experience, and now have unequaled faciliMes f»r the 
pieparattdn of Patent Drawings, Specifications, and the 
piosecution of Applications tor Patents in the United 
States, Canada, and Foreign Countries. .Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Isabels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sate of Pa- 
tents, etc 

We also send, freeof charge, a Synopsis of Foreign Pa- 
tent Law«» showing the co8t and method of securing 
patents in all the principal countries of the irorld. , 

niJNN ac CO., SoHeitors ot PatenKs, 

361 Broadway, New York. 
BRANCH OFFICBS.-No. 632 and 6» F Street, Pa- 
Ctflc Bnildfnv, near 7tb BtrMt. WMkiDffMi, D. C. 



^ A lAf G Wanted 50,000 Sawyers O A Uf O 
^^ #% wv wand Lumbermen town W ^^ 

A send ustheir full address for a copy of Em- ^ 
erson's ^" Book of SA WS. We are first A 
to introduce Natctrat. Gas for heating and ^% 
W tempering Saws with wonderful efi'ect up-»j»» 
on improving their quality and toughness, VV 
enabling us to reduce prices. Address 

O EMERSON, smiTH Oc CO. (Ltd.), O 
^9 Beaver Falls, l*a. ^> 



Barnes' Patent Foot Power Machinery, 

^Workers of Wood or Metal, 

witboat steam power, by usiog outQts of theae Kachlnea, 
can bid lower, and save more money from 
their jobs, than by any other meansf or doing 
tbeirwork. Also for 

Indastrlal Schools or Home Tr^ning. 

With them boys can acquire practicaljour- 
neymeo's trades berore they "go for tbem- 
selves." Price-List Catalogue Free. 

W. F. &. JOHN BARNES CO., 

K0..I99O---E11I17 St., Eocifori, HI. 




■ CpCCTnC FELTING WKS. I Hair- Felt 
HOD CO I UO Cement Felting | Coverings 

9S Maiden Lane, N.~F. I For Heater, steam & Water Pipes 



NATURAL GAS INDUSTRY AT PITTS- 

bur^. Pa.— A brief history of the Cliartiers Valley Gas 
Company. With 5 ilJuBtraticns. Contained in Scien- 
tific American supplement, No. 627, Price lOcents. 
To be had at this office and from aJi newsdealers. 



CARPENTERS' TOOLS 

i Reduced prices. Send m \^\^^^9 
stamps for Catalog. lOOOIHuBtratlonB. 
JNO. WIUUNSON CO.* 55 State St., Vhleage. 



HUDSON RIVER BRIBGE AT 

Poughkeepsie.— A lecture by T. C. Oarke, C. E.,inthe 
Sibley Colege Course, General description, Founda- 
tions, Superstructure. Temporary Staging. Trestle Wort 
"Witb 3 engravings, ('ontained in Scientific American 
Supplement, No. tt4tt. Price 10 cents. To be had at 
this office and from all newsdealers. 



» _ '^^-'-^l^n IDT AND FINE GRAY IRON ft 

NAAT 1 KA-i?_L£^ ' Cf^STlNGS FROM S^ 

y ., T.n"' LEHIGH WE Si AMERICAN ST PHILft , ; 



-.PATTERN- 




GOLD KEDAL, FABIS, 1878, 

BAKER'S 



Warranted absolutely pure 
Cocoa, from which the exress of 
Oil has been removed. Ith&sthree 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent a 
cup. It is delicious, nourishingi 
Btrengthening, easily digested, and 
admirably adapted for invalids aa 
well as for persons !n health. 
Sold by Grocers eye rywhere. 

W. BAKER & CO., Dorcliester, Mass. 



The 



TRENTON ENGINE 



AUTOMATIC CUT-OFF BALANCE VALVE 

Highest duty, economy, and durability guaranteed. 
Fhenix Iron Co. Tfeiicon, N. J., MTrs. 
F. Van Winkle, Agt., 91 Liberty St.,N. Y. 



TT ULCAltflTE E lVIERY lHy HEELS. 

Made SOLID of the Celebrated WEI.LiTNGTON IHIL,I.8 EMERY. 

Tbousandsof manufacturers testifyto its bein^ the Stroiiffest* most Dur- 
able, and Healthiest Emery Wheel made. 
KUN8 WET or DRY. CUTS COOL, and FREE. A SAFE WHEEI,. 

NEW YORK BELTING AND PACKING GO. 




John H. Chektbr, Treag. 
Large Wheels made on Cast Iron Centers if de- 
•ir«d. Kalfe aciadlag Wheel, a Specialty. 



Warehouse 

European Branch 



15 Park Row, New York. 

Piclthuben 5, Hamburg. 



Scientific American Supplement. 

This is a separate and distinct publication from 
Thk Scientific AMERICAN, but is uniform therewith 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
The Scientific American Supplement Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, Archaeology, Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
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my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information obtainable in no other pnb- 
lication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Suppj-ement for the United States and 
Canada, $5.00 a year, or one copy of the SciENTiFtc Am- 
erican and one copy of the Supplement, both mailed 
tor one year for $7.00, Single copies 10 cents. Address 
and remit by postal order, eipressfuoney order, or check, 

MUNN Sc Co., 361 Broadway, N. ¥., 
Pablishers ScientipiC! Ameieican. 



Building Edition. 

The Scientific American Akchitects' and 
Builders' Edition Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid magazine of Ai'chitectiire, rich- 
ly adorned with elegant plates in colors, and with other 
fine engravings ; illustrating the most interesting ex- 
amples of modern Architectural Construction and 
a.llied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as welt as the more expensive. Drawings In 
perspective and in color are' given, together with full 
Plans. Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this ma|>niflcent work 
have won for it the Ijiirurest Circulalion of any 
Archiiectural publication In the world. Sold by al 
newsdealers. $2.50 a year. Gemit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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